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NEUSTADTER  HOME  REOPENED 

{December  19'i9) 
Address  Delivpred  by  Its  President,  Mrs.  Walter  A.  Hirsch 

This  is  indeed  a  great  day  for  those  of  us  wiio  liave  worked  for  many  years 
for  convalescent  care.  It  is  because  of  the  funds  made  available  to  us  through 
the  Moses  Weinmann  Fund  and  the  Neustadter  Foundation  that  we  have  been 
able  to  build  the  Moses  Weinman  Memorial  Building  and  to  remodel  and  re- 
habilitate the  old  Neustadter  Home. 

We  have  been  fortunate  in  having  these  two  generous  benefactors.  We  are 
also  most  grateful  to  other  fiiends,  who  through  their  gifts,  have  enabled  us  to 
increase  our  efficiency. 

A  special  tribute  should  be  given  to  the  building  committee,  of  which  Mrs. 
Edwin  C.  Vogel  is  chairman,  Mr.  James  Felt  co-chairman,  and  also  to  Mrs. 
Henry  Elias,  for  their  selfless  devotion  to  the  creation  of  the  new  Neustadter. 


Aerial  view  of  Tlic  Ncusi  adt  ci  llnnic  with  the  Moses  Weinman  Wing  to  the  left. 


We  would  also  like  to  thank  Dr.  Pastore,  the  architects,  the  builders,  our  own 
medical  director.  Dr.  Herman  Zazeela,  our  Superintendent  and  our  nursing  staff 
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NEITSTADTKR  HOME  REOPENED 


as  well  as  the  Director  and  stall  of  The  Mount  Sinai  Hospital,  and  also  all  the 
others  who  have  cooperated  in  making  today's  dedication  exercises  possible. 

We  feel  that  this  day  marks  a  milestone,  not  only  in  our  new  physical  plant, 
but  in  the  better  care  we  will  be  able  to  give  the  patient.  Our  first  consideration 
has  always  been  the  patient.  As  evidence  of  this,  I  would  like  to  ([uoto  a  few 
remarks  made  by  the  patients  in  the  short  time  we  have  l)een  open. 

One  patient  was  heard  to  exclaim  "It's  a  miracle!"  Another  expressed  his 
feehngs  in  this  manner:  "To  think  all  these  good  people  give  their  time  and 
thoughts  and  do  so  much  for  us."  Anothei'  patient,  after  being  escorted  to  her 
room,  and  glancing  around  said:  "All  my  life  I  have  been  poor.  Now  for  three 
weeks  I  can  be  rich." 

It  is  now  my  pleasure  to  introduce  the  speaker  of  the  occasion.  He  is  our  own 
adviser  and  consultant,  and  through  the  years  has  shown  great  community 
interest  in  convalescent  care.  He  has  so  many  titles  that  I  could  not  possibly 
recite  them  all.  To  mention  only  a  few,  he  is  director  of  clinical  research  at  Mount 
Sinai  Hospital,  and  president  of  the  Medical  Board.  He  is  a  past-president  of  the 
New  York  Academy  of  Medicine.  To  us,  he  is  "our"  Doctor  George  Baehr. 

The  Journal  of  The  Mount  Sinai  Hospital,  concerned  as  it  is  mainly  with  the 
more  vu'gent  diagnostic  and  therapeutic  problems  in  medicine  and  surgery,  is 
also  aware  of  the  growing  interest  in  the  almost  equally  pressing  demands  for 
convalescent  care.  It  realizes  that  the  physician  and  surgeon  can  no  longer  hold 
themselves  aloof  from  the  patient  (hiring  this  important  phase  of  recovery.  With 
their  assistance  and  imder  their  guidance,  the  recuperati\'e,  physical  and  emo- 
t  lonal  assets  of  the  ailing  can  be  appreciably  enhanced,  thus  leading  to  a  speedier 
and  more  satisfactory  return  to  normal. 

With  this  in  mind  it  was  th(night  most  appropriate  to  devote  the  largest  part 
of  this  issue  of  the  Journal  to  prol)lems  of  convalescence  as  they  are  encountered 
in  the  several  branches  of  medicine  and  siu'gery.  Moreover,  it  offers  a  welcome 
opportunity  to  express  the  deep  appreciation  of  The  Mount  Sinai  Hospital  and 
its  patients  for  the  cooperation  that  the  Neustadter  Home  has  shown  and  con- 
tinues to  show  in  aiding  the  hospital  to  complete  a  job  well  begun. 

Joseph  H.  Globus,  M.D., 
Editor-in-Chief. 


ADDRESS  AT  THE  RE-OPENINC  OF  THE  NEUSTADTER 
HOME  DPXEMBEH  4,  1949 


GKORCJE  BAEHR,  M.D. 
President  of  the  Medical  Board,  Mount  Sinai  Hospital,  New  York 

When  the  Neustadter  Home  was  established  in  1919,  the  panorama  of  medi- 
cine was  quite  different  from  what  it  is  today.  During  the  last  half  century  the 
average  length  of  life  has  been  prolonged  almost  twenty  years  due  to  advances  in 
the  medical  sciences  and  the  public  health  control  of  communicable  diseases. - 

At  the  time  of  the  establishment  of  the  Neustadter  Home,  the  wards  of  our 
general  hospitals  were  still  filled  largely  with  young  persons  and  adults  in  the 
early  decades  of  life.  The  diseases  for  which  most  of  them  entered  a  hospital 
were  largely  those  which  are  today  almost  completely  under  control,  such  as 
lobar  pneumonia,  typhoid  fever,  and  other  infections.  These  diseases  affected 
many  children  and  young  adults  in  the  prime  of  life  who  were  previously  in 
excellent  physical  condition.  If  they  survived  the  illness,  their  convalescence 
merely  required  good  food,  fi-esh  air,  and  a  pleasant  environment  away  from 
their  homes. 

Today  these  diseases  are  rarely  seen  in  our  hospitals.  The  general  wards  are 
occupied  predominantly  by  people  in  the  second  half  of  their  life  span.  The 
degenerative  illnesses  from  which  they  largely  suffer  can  often  be  reversed  or 
retarded  by  medical  care  in  the  hospital  so  that  they  may  be  restored  to  eco- 
nomic usefulness.  For  many  of  them  the  problem  of  convalescence  entails  very 
much  more  than  good  food,  fresh  air,  and  a  pleasant  environment.  The  modern 
convalescent  home,  of  which  Neustadter  is  the  type,  is  predicated  upon  an  under- 
standing of  the  true  nature  of  the  present-day  problems  of  medical  care  following 
recovery  from  illness,  which  are  now  intimately  involved  with  physical  and 
psychological  rehabilitation. 

The  structural  accomplishments  of  the  Trustees  of  the  Neustadter  Home  in 
the  new  facilities  which  they  have  erected  and  which  we  view  todaj^  characterize 
the  new  era  in  convalescent  cai'e.  These  newer  functions  of  convalescence  which 
are  concerned  with  both  the  physical  and  psychological  rehabilitation  of  the  sick, 
in  the  younger  and  in  older  age  groups,  are  designed  to  make  the  Home  an 
essential  adjunct  of  the  hospital.  Referral  of  patients  from  the  Mount  Sinai 
Hospital  to  the  Neustadter  Home  is  no  longer  a  pleasant  convenience  for  the 
patient  or  a  thoughtful  gesture  by  the  referring  physician.  With  the  installation 
of  its  new  facilities  and  rehabilitation  services,  the  referral  of  convalescents  to  the 
Home  becomes  an  essential  obligation  of  the  Mount  Sinai  Hospital  to  many  of 
its  patients,  whose  final  cure  can  be  accomplished  only  at  Neustadter. 
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THE  NEUSTADTER  HOME 
Modern  Concepts  of  Convalescent  Care 
HERMAN  ZAZEELA,  M.D. 

The  "Discharged  Hospital  Patient"  is  a  term  which  found  its  way  recently 
into  the  medical  literature.  It  is  applied  to  a  patient  who  no  longer  needs  the  spe- 
cialized care  of  the  hospital,  but  is  not  as  yet  fully  prepared  to  integrate  his 
activities  with  those  of  his  household.  Modern  society  of  late  has  been  concerned 
with  the  health  of  the  discharged  hospital  patient.  The  constant  advances  made 
in  medical  technique  have  undoubtedly  resulted  in  improved  states  of  health 
and  reduced  mortality  among  hospital  patients,  and  have  justified  the  sharp 
increase  in  -per  diem  cost.  However,  there  is  an  appalling  gap  in  our  knowledge  of 
the  continuity  and  effectiveness  of  these  benefits  after  the  patient  has  been 
discharged  from  the  hospital  ward.  There  is  an  unfortunate  and  often  an  un- 
avoidable tendency  to  consider  a  case  closed  when  the  patient  is  discharged 
from  the  hospital  and  the  final  note  signed.  Follow-up  clinics  have  come  into 
existence  to  fill  the  aforementioned  gap  and  to  obtain  information  about  the 
convalescent  progress  made  by  the  patients  after  hospitalization.  But  here  suc- 
cess is  only  partial  as  many  patients  are  reluctant  to  return  to  a  hospital  in  the 
mistaken  belief  that  their  failure  to  regain  their  good  health  is  due  to  faulty  care 
received  at  the  institution. 

Weiskotten  (1)  and  his  associates  who  followed  a  group  of  900  patients  for  a 
period  of  18  months  after  their  discharge  from  the  medical  wards  of  Syracuse 
l^niversity  Hospital  found  that  "The  duration  of  many  patients'  stay  in  the 
hospital  could  have  been  shortened  and  many  need  not  have  returned  to  the 
hospital  if  intelligent  medical  supervision  after  discharge  had  been  provided." 

Somewhat  less  than  a  century  ago,  Florence  Nightingale  recognized  the  need 
for  organized  convalescent  care  when  she  stated,  "It  is  a  rule  without  exception 
that  no  patient  ought  ever  to  stay  a  day  longer  in  a  hospital  than  is  absolutely 
necessary  for  medical  or  surgical  treatment.  What  then  is  to  be  done  with  those 
who  are  not  yet  fit  for  work-a-day  life?  Every  hospital  should  have  its  convales- 
cent branch."  This  concept  which  probably  was  quite  revolutionary  when  it  was 
first  formulated  has  only  recently  been  accepted  as  a  necessity  in  this  country. 
Planning  in  England  for  convalescent  care  was  already  begun  in  the  seventeenth 
century  and  institutions  were  built  in  the  vicinity  of  Bath  for  individuals  who 
were  seeking  mineral  water  treatments.  From  this  limited  beginning  progress 
was  very  slow  imtil  the  middle  of  the  nineteenth  century.  Following  the  publi- 
cation of  her  views  and  apparently  stimulated  by  Miss  Nightingale's  forceful 
personality,  there  was  a  marked  increase  in  the  construction  of  convalescent 
facilities  in  Great  Britain.  During  this  period,  the  United  States  lagged  far  behind 
in  this  respect,  as  is  indicated  by  a  comparison  of  surveys  made  both  in  England 
and  this  country  in  1930.  At  that  time  there  were  in  England  431  institutions 
with  approximately  2400  beds  for  convalescent  patients,  thus  providing  about 
54  beds  per  100,000  population.  In  this  country  there  were  only  179  institutions 
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with  a  bod  capacity  below  9000,  i)rovi(ling  only  about  7.1  beds  per  100,000 
population. 

DEVELOPMENT  OF  CONVALESCENT  CARE 

The  history  of  convalescent  care  in  the  I'nited  States  is  (juite  short.  In  1801 
the  New  York  Hospital  made  an  abortive  attempt  to  provide  convalescent  care 
on  the  hospital  grounds  but  was  forced  to  abandon  it  as  the  tall  city  buildings 
began  to  close  in.  Between  1870  and  1900,  according  to  a  survey  published  in 
1945  by  Gardiner  and  Thomas  (2),  only  ten  con\  alescent  homes  w'ere  established 
in  the  greater  New  York  area.  The  first  of  these  was  opened  in  Brooklyn  in  1872 
and  was  known  as  the  St.  Phebe's  Mission  and  Convalescent  Rest.  Substarltial 
planning  for  convalescent  care  in  the  United  States  can  be  said  to  have  started 
with  the  beginning  of  the  twentieth  century,  since  the  bulk  of  convalescent  fa- 
cilities came  into  existence  after  1900.  Between  1900  and  1929,  thirty-one  Homes 
were  added  to  the  group  serving  New  York  and  six  more  between  1930  and 
1940. 

In  view  of  its  very  short  history  in  this  country,  it  is  perhaps  not  remarkable 
that  there  should  arise  a  certain  amount  of  confusion,  inecjuity  and  even  abuse 
before  the  principles  of  convalescent  care,  as  they  are  understood  today,  were 
evolved.  Apparently  the  first  efforts  in  such  care  would  today  fall  under  w'hat  is 
considered  "old  fashioned  country  boarding  house  care:  a  place  in  the  country 
where  one  could  sit  idly  and  watch  traffic  go  by  between  meal  times".  This  was 
reflected  first  of  all  in  the  architecture  of  the  early  institutions.  Patients  were 
housed  in  separate  cottages  which  were  utilized  mainly  for  rest  and  sleep.  Facili- 
ties for  dining  and  recreation  were  set  up  in  central  buildings  which  were  often 
a  considerable  distance  from  the  rest  cottages.  This  arrangement  precluded  the 
acceptance  of  certain  types  of  convalescents  such  as  cardiacs,  for  example,  who 
were  by  the  nature  of  their  illness,  unequal  to  the  task  of  taking  long  walks  sev- 
eral times  a  day.  Furthermore,  under  such  circumstances,  inclement  weather 
was  another  deterrent  factor.  Convalescent  Iniildings  were  often  erected  several 
stories  high  without  elevators,  limiting  the  accessibility  of  the  upper  floors  to 
some  convale.scents.  It  became  necessary  to  close  off  the  upper  floors  or  to  pro- 
\ide  elevators.  Obviously  these  early  institutions  were  not  expected  to  take  care 
of  patients  in  the  early  phases  of  convalescence. 

CONVALESCENCE  DEFINED 

The  Conference  Group  on  Convalescent  Care,  an  oiganization  of  29  convales- 
cent homes,  defines  convalescence  as  follows:  "Convalescence  is  the  period  of 
recovery  following  acute  illness  or  injury.  Modern  concepts  of  the  care  for  con- 
valescent patients  emphasize  the  need  for  continuity  of  medical  supervision. 
Convalescence  begins  early  after  the  acute  phase  of  illness  or  injury  and  con- 
tinues until  complete  cure  or  rehabilitation  has  been  attained.  The  likelihood  of 
important  improvement  differentiates  it  from  long  term  illness  in  which  recovery 
may  be  retarded  or  remote.  Ambulatory  patients,  recovering  from  sub-acute  or 
chronic  illness,  may  reciuire  con\'alescent  care.  Patients  lecjuiring  special  care 
prior  to  operation  or  between  operations  are  also  included." 
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Fov  convruictu'o,  e()iival("«'ciic(>  may  l)o  dividtnl  into  «'\('ral  pha.ses.  There  is 
the  first  or  earliest  phase  which  finds  the  patient  still  in  the  hospital.  For  the 
patient  who,  for  example,  has  appendicitis,  this  phase  starts  almost  immediately 
after  the  appendix  is  removed.  Similarly,  for  the  patient  with  a  tumor,  convales- 
cence begins  soon  after  the  tumor  is  removed,  and  for  the  patient  who  is  suffering 
from  pneumonia  or  typhoid  fever,  this  phase  may  commence  when  the  tempera- 
ture has  returned  to,  and  is  maintained  at  a  normal  level.  During  the  early  phase 
of  convalescence  the  patient  is  still  in  need  of  hospital  care  for  one  or  more 
reasons.  First,  therapeutic  measures  may  be  quite  complicated  and  demand 
specialized  skill  and  equipment.  Second,  because  relapse  and  complications  are 
more  common  during  this  phase,  the  patient  must  remain  under  close  observation 
by  both  physician  and  nurse.  Third,  the  onset  of  this  phase,  because  of  its  grad- 
ual development,  may  not  become  apparent  until  several  days  or  possibly  weeks 
have  elapsed. 

The  second  phase  of  convalescence  begins  arbitrarily  immediately  with  the 
discharge  of  the  patient  from  the  hospital — whether  to  his  own  home  or  to  an 
institution  which  provides  convalescent  care.  It  is  this  phase  with  which  the 
Neustadter  Home  is  most  concerned.  Experience  has  shown  that  it  may  be  pos- 
sible to  shorten  the  early  or  first  phase  of  convalescence  by  better  planning  for 
medical  care  during  the  second  phase.  During  this  phase  medical  treatment  and 
observation  are  still  required,  but  to  a  considerably  less  degree.  Nutritive  re- 
quirements are  usually  great  during  this  phase,  and  patients  must  often  be 
provided  with  special  diets  and  caloi-ic  and  vitamin  supplements.  Still  more  im- 
portant are  the  psychologic  adjustments  provoked  by  the  abrupt  change  from 
the  sheltered  and  protected  environment  of  the  hospital  to  the  exposure  of  the 
economic  and  sociologic  demands  of  every-day  life.  In  some  instances,  the  dis- 
turbances set  up  by  this  transition  may  be  more  important  to  the  future  well 
being  of  the  patient  than  the  experience  during  the  acute  illness. 

THE  NEED  FOR  COMPETENT  CONVALESCENT  CARE 

For  some  time  it  has  been  ob\'ious  to  those  who  have  been  interested  in  the 
over-all  picture  of  medical  care  that  too  often  there  was  considei'able  neglect  of 
the  patients  following  discharge  from  the  hospital.  These  were  the  patients  whom 
Florence  Nightingale  had  aptly  described  as  "not  ready  for  work-a-day  life". 
The  balance  of  medical  jjlanning  had  been  weighted  too  heavily  on  the  care  of 
the  patient  while  he  was  in  the  hospital.  The  advances  in  the  technique  of  care 
for  the  hospitalized  patient  had  indeed  been  impressive.  The  surgeons,  who  only 
recently  rarely  entered  the  thorax  except  to  drain  an  empyema,  were  now  doing 
complete  pneumonectomies  and  were  carrying  their  siu-gical  skill  to  the  heart 
itself.  The  medical  men,  who  only  recently  could  offer  their  pneumonia  patients 
only  "skillful  nursing  care  and  general  supportive  measures"  had  passed  through 
the  eras  of  anti-sera  and  sulphonamides  and  now  were  using  increasingly  power- 
ful antibiotics  which  has  the  patients  ambulatory  within  a  few  days. 

Hospital  care  became  increasingly  scientific,  increasingly  effective  and  also 
increasingly  costly  to  both  rich  and  poor.  I'nfortunately  this  highly  technical 
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nml  e.\peiisi\'('  care  was  ol'tcti  luilliiicd  liy  I  lie  ahrupl  discont  imiaiicc  of  t  i-cal  iiiciit 
immediately  after  the  final  note  was  affixed  to  the  chart  and  the  patient  dis- 
chai-ged  from  the  hospital.  Due  to  the  difficulties  encountered  in  admission  of 
certain  types  of  patients  to  independent  (non-affiliated)  Convalescent  Homes, 
many  patients  were  often  forced  to  shift  for  themselves  at  the  end  of  the  hos- 
pital phase  of  illness  and  to  find  their  way  back  to  a  balanced  well-being  as  best 
they  could.  Fuithermore,  the  conflicts  and  tensions  produced  by  the  sudden 
transition  from  a  completely  protected  hospital  status  to  that  of  a  bewildered 
un.sheltered  discharged  patient  who,  in  addition  to  the  residue  of  illness,  often 
had  to  cope  with  pressing  economic  and  social  problems,  were  potentials  for -the 
production  of  psychosomatic  disorders  whicli  might  over-shadow  the  original 
illness. 

The  rehal)ilitation  programs  of  the  military  service  and  of  the  veterans  ad- 
ministration have  demonstrated  that  planned  integrated  progi'ams  of  convales- 
cent care  could  reduce  the  period  of  hospitalization  and  offset  the  deconditioning 
phenomena  of  bed  rest  and  prevent  the  harmful  p.sychologic  sequelae  which  result 
from  prolonged  hospitalization. 

The  importance  of  the  problem  of  convalescent  care  was  revealed  in  several 
conferences  held  recently  at  the  New  York  Academy  of  Medicine.  In  his  fore- 
word to  the  1939  conference.  Dr.  Malcolm  Goodrich,  President  of  the  Academy, 
said  that  finally  the  fact  was  recognized  that  "convalescence  is  a  sadly  neglected 
field  of  medical  care"  .  .  .  and  that  "one  means  by  convalescence  the  more  or  less 
gradual  return  toward  normal  after  a  period  of  physical  or  mental  disability  and 
that  no  medical  history  is  complete  until  the  story  of  the  convalescent  period 
is  complete.  A  patient  may  have  recovered  from  illne.ss  and  still  be  unprepared 
to  assume  routine  duties.  In  considering  adecjuate  convalescent  care,  we  must 
think  of  the  individual  and  his  nutritional  and  psychiatric  and  economic  status. 
Convalescent  care  should  be  considered  as  a  continuing  service  in  which  phy- 
sician, the  hospital,  social  .service  and  the  convalescent  home  all  have  a  share." 

COORDINATION  OF  HOSPITAL  AND  CONVALESCENT  HOME 

In  order  to  be  able  to  provide  proper  convalescent  care  for  its  patients.  The 
Mount  Sinai  Hospital  affiliated  itself  with  the  Neustadter  Home,  somewhat 
more  than  ten  years  ago.  During  those  years,  the  Home  accepted  the  hospital's 
patients  within  the  limits  of  its  capacity  with  a  rejection  rate  well  under  five 
per  cent  of  the  applicants.  Based  on  the  experience  accumulated  during  these 
years,  the  directors  of  the  Home  were  al)le  to  plan  the  rebuilding  and  expansion 
of  its  facilities  when  the  opportunity  to  do  so  was  provided  by  the  generosity  of 
the  Moses  Weinman  will  and  funds  provided  by  the  Neustadter  Foundation. 
Before  describing  the  new  home  which  has  recently  reopened,  it  may  be  worth- 
while to  review  some  of  the  experiences  and  benefits  that  have  resulted  from  the 
ten  years  of  cooperation  between  Home  and  Hospital. 

One  of  the  first  steps  taken  after  the  affiliation  was  established  was  the  lifting 
of  almost  all  of  the  usual  restrictive  rules  and  regulations  which  blocked  the 
admission  of  the  sicker  type  of  patient.  This  was  the  most  significant  and  imme- 
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diate  advantage  resulting  from  the  affiliation.  Neustadter's  requirements  have 
been,  and  still  are,  that  the  patient  be  ambulatory  and  no  longer  in  need  of 
hospital  care.  An  "ambulatory"  patient  is  one  who  is  capable  of  performing  the 
major  acts  of  dressing  and  undressing  and  able  to  walk  to  bathroom  antl  tiining 
room.  The  few  restrictions  which  were  necessary  were  reduced  to  a  minimum. 
Thus,  patients  with  infectious  or  frank  tuberculous  disease  obviously  could  not 
be  accommodated.  However,  this  restriction  did  not  exclude  patients  suffering 
from  pleurisy  with  effusion — provided  lung  fields  were  clear  and  the  sputum  and 
the  gastric  washings  were  negative.  Another  necessary  restriction  was  that  pa- 
tients with  severe  emotional  disturbances  could  not  be  admitted  unless  a  careful 
evaluation  by  a  staff  psychiatrist  excluded  antisocial  tendencies.  The  third 
restriction  was  for  patients  with  grotesque  deformity  or  habit  spasm  which 
might  disturb  and  therefore  retard  the  recovery  of  other  patients. 

With  these  restrictions,  the  doors  of  the  Home  were  open  to  any  patient  who 
would  benefit  from  convalescent  care  offered  there.  Customary  limitations  re- 
garding age  of  patient,  degree  of  blood  pressure,  size  of  svu'gical  dressing,  or 
nature  of  the  disease  were  set  aside  with  but  few  exceptions.  The  sole  considera- 
tion was  the  patient  and  his  capability  of  regaining  a  state  of  health  which  would 
permit  him  to  function  with  reasonable  efficiency  at  his  economic  and  social 
level. 

The  Neustadter  Home  has  been  able  to  practice  this  unusually  liberal  admis- 
sion policy  only  because  The  Mount  Sinai  Ho.spital  stood  ready  to  promptly 
take  back  patients  who  became  too  ill  for  the  Home  to  care  for.  Transfer  from 
the  Neustadter  Home  to  The  Mount  Sinai  Hospital  was  facilitated  by  a  special 
arrangement  whereby  the  attending  physician  of  the  Home  was  also  the  admit- 
ting physician  of  The  Mount  Sinai  Hospital  insofar  as  the  readmission  of  con- 
valescent patients  was  concerned. 

At  this  point  it  may  be  of  interest  to  review  a  survey  of  the  number  and  types 
of  patients  who  required  return  to  The  Mount  Sinai  Hospital  from  the  Neu- 
stadter Home  under  these  policies  of  liberal  admission.  Dvu'ing  the  year  of  1945, 
19  patients  were  returned  to  The  Mount  Sinai  Hospital,  13  by  taxi  and  6  by 
aml)ulance.  In  1946,  31  patients  were  sent  back,  23  by  taxi  and  8  by  ambulance. 
In  1947,  27  patients  were  returned,  22  by  taxi  and  5  by  ambulance.  For  the  three 
years,  a  total  of  77  patients  were  sent  back  for  readmission  to  The  Mount  Sinai 
Hospital.  During  these  three  years,  the  Neustadter  Home  provided  convalescent 
care  for  nearly  2500  patients.  It  is  obvious  that  the  status  of  the  aforementioned 
77  patients  changed  to  such  a  degree  during  the  convalescent  period  that  transfer 
back  to  the  hospital  was  most  advisable.  This  is  about  three  per  cent  and  cer- 
tainly is  not  excessive  when  considered  in  the  light  of  "degree  of  sickness"  of  the 
patients.  A  comparison  of  this  group  of  2500  patients  with  a  similar  group  of 
2500  patients  who  had  not  had  the  benefit  of  institutional  convalescent  care 
would  have  been  of  interest.  Unfortunately  such  studies  have  not  been  made, 
but  one  cannot  help  ljut  wonder  what  per  cent  of  hospital  referrals  would  be 
found  in  such  a  control  group. 

Besides  the  greater  accessibility,  the  affiliation  of  The  Mount  Sinai  Hospital 
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and  tlie  Neustadter  Home  has  opened  the  way  lor  other  advantages,  such  as 
control  o\'er  and  continuity  of  medical  care  throughout  the  convalescent  period. 
Medical  control  makes  it  possible  to  carry  on  a  particular  regime  of  treatment 
for  a  considerable  time  after  the  patient  has  left  the  hospital.  When  desired,  the 
chosen  regime  can  be  continued  until  the  patient  is  readmitted  for  evaluation 
in  the  hospital.  In  many  instances,  long  periods  of  hospitalization,  which  are 
sometimes  required  to  observe  the  effects  of  treatment,  can  be  reduced  or  elimi- 
nated. Similarly  some  patients,  who  require  special  pre-operative  treatment, 
can  he  cared  for  at  the  Home,  until  the  time  when  the  patient  is  ready  for  the 
hospital. 

Continuity  of  medical  care  is  considered  by  most  authorities  as  of  the  greatest 
importance  in  establishing  easy  transition  from  the  hospital  to  the  convalescent 
state.  The  confidence  which  the  patient  has  built  up  in  the  physicians  who  saw 
him  through  the  most  serious  phase  of  illness  is  a  major  factor  in  promoting 
smooth  convalescence.  Continuity  of  care  is  emphasized  at  Neustadter  Home 
whenever  possible.  The  drugs  used  at  the  Home  are  supplied  by  the  Hospital 
pharmacy  and  are  therefore  familiar  to  the  patient.  Unle.ss  there  is  a  definite 
contraindication,  the  initial  orders  at  the  Home  for  a  given  patient  are  identical 
with  his  orders  during  the  last  few  days  at  the  hospital.  The  patient  has  easy 
accessibility  either  by  telephone,  or  visit,  if  necessary,  with  the  social  worker 
who  contacted  him  at  the  hospital  and  is  familiar  with  his  problems.  The  patient 
is  also  informed  directly  or  indirectly  that  consultation  with  the  hospital  physi- 
cian who  is  best  informed  regarding  his  case  is  easily  arranged  when  desirable. 
The  value  of  these  assurances  to  a  patient  who  feels  "low"  physically  or 
mentally  and  who  is  fearful  of  a  relapse  or  a  complication  cannot  be  over-em- 
phasized. 

SELECTION  OF  PATIENTS 

The  selection  of  patients  for  convalescence  is  the  responsibility  of  the  physi- 
cian. He  is  best  qualified  to  know  how  much  care, — medical,  physical,  psycho- 
logical— his  patient  will  need  before  he  is  ready  to  fit  into  his  particular  social 
and  economic  level.  Convalescence  must  be  regarded  as  a  transition  period  during 
which  the  patient,  although  no  longer  in  the  hospital,  continues  to  require  ade- 
quate medical  attention  if  progress  toward  recovery  is  to  be  smooth  and  uninter- 
rupted. Every  effort  should  be  made  by  the  practicing  physician  to  plan  satis- 
factory care  for  patients  between  the  time  of  discharge  from  the  hospital  and 
their  resumption  of  normal  activity.  Full  obligation  is  otherwise  not  fulfilled 
to  the  patient,  hospital  or  community.  To  plan  successfully,  the  physician  re- 
quires considerable  information  and  assistance  from  the  social  worker  before  he 
can  make  his  recommendations.  At  the  present  time,  it  is  not  possible  to  provide 
planned  convalescence  for  all  patients.  Therefore,  in  the  selection  of  patients, 
it  is  necessary  to  weigh  carefully  the  medical,  psychological,  economic  and 
environmental  factors  involved  in  each  case.  In  some,  perhaps  many,  the  latter 
may  be  more  pressing,  and  since  they  are  in  the  province  of  the  social  worker, 
her  role  becomes  very  important.  The  ultimate  decision  regarding  convalescence, 
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however,  should  !>(>  made  l)y  the  physician  wiien  he  is  in  possession  of  all  of  the 
essential  factors,  both  medical  and  non-medical. 

A  grave  illness  often  may  have  a  profound  effect  upon  an  individual  in  a  man- 
ner not  directly  related  to  the  primary  disease.  There  is  first  of  all  the  severe 
nutritive  depletion  which  has  been  described  so  well  by  Dr.  Pollock  and  which 
requires  special  care  during  convalescence.  Then  there  is  the  psychic  trauma 
induced  by  separation  from  family  and  associates,  concern  over  possible  dete- 
rioration in  finances,  and  realization  of  one's  destructibility.  Modern  convales- 
cent care  recognizes  these  accompaniments  of  serious  illness  and  tries  to  cope 
with  them  partly  by  providing  favorable  environmental  conditions.  In  the 
absence  of  active  psychiatric  care  (usually  not  necessary  nor  available)  at  the 
present  time,  emphasis  is  placed  upon  recreational  and  occupational  therapy. 
At  the  same  time  the  convalescent  institution  must  provide  active  medical  care 
for  the  underlying  disease  from  which  the  patient  is  recovering. 

THE  NEUSTADTER  HOME  TODAY 

Considerable  improvement  in  the  physical  features  of  the  Xeustadter  Home 
has  resulted  from  the  use  of  funds  provided  by  the  Moses  Weinman  will  and  the 
Neustadter  Foundation.  These  made  possible  the  reconstruction  of  the  institu- 
tion into  a  modern  plant  for  convalescent  care.  As  a  result,  the  existing  structure 
was  completely  rebuilt  with  the  e.xception  of  its  exterior  walls  and  cellar.  Also, 
an  entirely  new  building  to  be  known  as  the  Moses  Weinman  Wing  was  added. 
In  planning  the  interior,  the  comforts,  both  physical  and  mental  for  convalescent 
patients,  were  the  only  considerations. 

Accordingly,  the  size  of  the  individual  units  was  reduced  while  the  number 
of  such  units  was  increased.  Instead  of  many  patients  living  and  sleeping  in  large 
wards,  rooms  were  planned  for  single  or,  at  most,  double  occupancy.  Xo  longer 
would  the  snoring  or  restless  movement  of  one  or  more  of  the  15  or  20  other 
occupants  of  the  ward  disturb  the  rest  so  essential  for  the  recovery  of  the  patient. 
All  the  rooms  in  the  new  Wing  were  provided  with  either-  private  or  adjoining 
baths.  In  this  way,  patients  who  have  colostomy  openings  and  who,  at  least  in 
the  early  stages,  appreciate  the  private  use  of  a  bathroom  for  prolonged  periods, 
are  better  provided  for  and  are  less  disturbing  to  others.  Also,  weakened  patients 
are  not  required  to  make  long  trips  to  a  common  bathroom  during  the  night  in 
unfamiliar  surroundings.  These  features  are  essential  for  mental  and  physical 
recovery  in  many  cases.  In  addition,  the  rooms  are  all  decorated  and  furnished 
in  an  individual  and  pleasing  manner.  Good  lighting  is  provided  with  conveni- 
ently placed  outlets  and  switches.  All  rooms  have  large,  unobstructed  windows. 
The  new  Wing,  a  one  and  one-half  story  building  with  a  modern  facade  of  glass 
and  brick,  contains  26  rooms  on  the  main  floor,  18  of  w'hich  are  for  single  occu- 
pancy and  8  of  which  are  for  double  occupancy.  All  of  these  rooms  have  either 
private  or  adjoining  bathrooms.  Also  located  on  the  main  floor  is  a  room  for 
physiothei'apy  and  a  recreation  room  which  is  large  enough  to  accommodate 
the  entire  population  of  the  Home.  This  room  is  fltted  with  a  stage,  a  large  fire- 
place and  television  outlets.  A  special  feature  of  this  room  is  the  lai-ge  built-in 
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wall  cabinet  into  which  all  of  the  furniture  of  the  room  can  be  stacked  very 
easily.  The  furniture  is  all  light-weight  and  designed  for  this  purpose.  Within  a 
short  time  the  entire  floor  can  be  cleared  if  needed  for  other  types  of  recreation. 
This  large  recreation  room  is  at  ground  level  and  opens  out  upon  a  flagstone 
terrace  through  a  large  glass  rolling  door.  Additional  terraces  and  walls  are  found 
upon  the  roof  of  the  new  Wing.  Several  wind  breaks  have  been  built  on  the  roof 
for  the  protection  of  seated  patients. 

The  original  building  has  been  completely  remodeled.  It  now  has  23  rooms 
which  can  accommodate  33  patients.  The  remainder  of  this  building  is  taken  up 
by  the  medical  and  administration  offices,  dining  room,  recreation  rooms  and 
occupational  therapy.  Considerable  space  has  been  devoted  to  the  latter  in  rec- 
ognition of  the  importance  of  keeping  the  patient  occupied,  both  physically  or 
mentally.  The  space  devoted  to  occupational  therapy  comprises  the  lower  floor 
of  the  west  wing  of  the  original  building.  It  has  been  divided  into  one  large  and 
one  small  room  for  different  types  of  therapy.  The  smaller  room  is  equipped  for 
work  in  carpentry,  ceramics,  plastics,  etc.,  while  the  larger  room  contains  equip- 
ment for  weaving.  Both  rooms  have  acoustic  type  ceilings  and  are  lined  with 
special  built-in  cabinets  in  which  material  and  equipment  can  easily  be  stored. 
The  library  and  the  hospitality  shop  are  also  located  in  the  original  building. 

THE  STAFF  OF  THE  NEUSTADTER  HOME 

The  nursing  staff  of  the  Home  consists  of  six  full-time  and  one  half-time  gradu- 
ate nurses.  In  addition,  two  full-time  practical  nurses  are  used.  Three  graduate 
nurses  are  on  duty  from  8:00  a.m.  to  4:00  p.m.,  when  the  work  load  is  greatest. 
One  graduate  and  a  practical  nurse  are  on  duty  from  4:00  p.m.  until  midnight, 
and  a  similar  team  from  midnight  until  8:00  a.m.  The  remaining  nursing  time 
is  taken  up  by  relief  for  day  and  night  nurses  and  aids.  The  superintendent  of 
the  Home,  who  is  also  a  graduate  nurse,  actively  follows  the  medical  progress  of 
all  the  patients.  All  of  the  nurses  are  aware  of  the  importance  of  being  on  the 
alert  for  untoward  changes  in  the  condition  of  patients.  When  such  a  change  is 
suspected  it  is  immediately  reported  to  either  the  Head  Nurse  or  the  Superin- 
tendent. Both  of  these  are  experienced  and  unusually  skillful  in  evaluating  a 
patient's  complaints  and  findings.  If  they  believe  that  a  change  of  orders  or  an 
examination  by  a  physician  is  necessary,  they  notify  the  attending  physician  of 
the  Home.  He  must  decide  whether  the  situation  requires  a  special  visit  to  the 
Home  or  whether  it  can  be  handled  by  telephone. 

Each  patient  brings  with  him  an  abstract  of  his  hospital  chart.  In  many  in- 
stances the  information  contained  in  this  abstract  will  indicate  the  reason  for 
the  changed  condition  and  the  method  for  correcting  it.  Thus,  the  importance 
of  having  complete  medical  information  available  for  the  treatment  of  recently 
discharged  hospital  patient  is  obvious.  Most  of  the  institutions  which  have 
affiliated  convalescent  homes  send  the  entire  hospital  chart  along  with  their 
patients  despite  the  natural  reluctance  to  have  charts  leaving  the  parent  insti- 
tution. 

The  other  meml)ers  of  the  resident  staff  are  the  housekeeper,  dietician  and 
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occupational  therapist.  The  dietician  is  responsible  for  the  special  diets.  Diet 
naturally  plays  an  important  role  in  convalescent  care.  During  the  past  few  years, 
between  30%  and  40%  of  all  Neustadter  patients  received  special  diets.  The 
bulk  of  the  special  diet  cases  were  those  recovering  from  gastro-intestinal  disor- 
ders. The  others  were  chiefly  diabetics  whose  treatment  is  largely  dietary,  and 
cardiac  patients,  who  required  sodium  restriction. 

The  occupational  therapist,  who  also  functions  as  a  recreational  director,  has  a 
particularly  difficult  job.  She  must  try  to  keep  appro.ximately  60  adult  patients 
of  various  ages  and  intelligence  interested,  occupied  and  amused  for  the  greater 
part  of  a  twelve-hour  day.  Boredom  and  an.xiety  often  develop  in  the  patients 
where  she  is  not  successful. 

THE  MEDICAL  CARE 

The  medical  care  at  the  Home  is  planned  to  be  a  continuation  of  the  care  at 
the  hospital.  The  prospective  patients  who  have  been  referred  for  convalescent 
care  are  examined  at  the  hospital  just  prior  to  their  departure  for  the  Home. 
This  examination  is  for  the  purpose  of  evaluating  the  medical  status  and  deter- 
mination of  the  type  of  care  required  at  the  Home.  It  is  not  for  the  purpose  of 
weeding  out  unsuitable  cases.  Those  patients  whose  admissability  is  considered 
doubtful  are  seen  on  the  ward  prior  to  discharge,  and  a  decision  regarding  con- 
valescence is  made  at  that  time.  In  this  way,  the  disappointment  and  trauma  of 
a  last  minute  rejection  is  avoided.  At  the  pre-admission  examination,  notes  are 
made  regarding  patients'  cardiac  status  and  important  data — such  as  electro- 
cardiographic report,  x-rays,  abnormal  blood  chemistry,  etc. — are  copied  from 
the  ho.spital  chart  on  a  white  card  which  accompanies  the  patient  to  the  Home. 
At  the  same  time  orders  for  medication,  special  diet  if  required,  are  entered 
on  the  same  white  card.  As  stated  before  the  admission  orders  usually  approxi- 
mate the  orders  of  the  last  few  days  of  hospitilization.  The  patients  are  dis- 
patched by  taxicab,  and  the  Home  is  notified  by  telephone  regarding  the 
diagnoses  of  the  patients  who  are  arriving  and  also  of  any  special  diets,  condi- 
tions, etc.  This  information  is  of  value  for  the  assignment  of  rooms — so  that 
sicker  patients  can  be  placed  closer  to  supervision,  and  congenial  patients  can 
be  placed  near  each  other,  etc.  At  the  same  time,  preparations  can  be  made  for 
any  special  type  of  care  or  treatment  if  needed. 

The  patients  are  visited  regularly  twice  a  week  at  the  Home  by  the  attending 
physician.  In  the  event  of  serious  relapse  the  physician  visits  the  patient  as  often 
as  necessary.  At  one  of  the  regular  weekly  visits  informal  rovmds  are  made  and 
every  patient  is  seen  at  the  bedside.  At  the  other  weekly  visit,  all  patients  who 
express  a  desire  to  see  the  physician  for  any  reason  whatsoever,  are  seen  in  the 
medical  office.  At  each  of  these  visits,  patients  are  examined,  surgical  wounds 
are  redressed,  and  medical  orders  changed  if  necessary.  Progress  notes  are  made 
from  time  to  time.  The  patient's  attitude  toward  his  illness  and  readiness  to 
resume  normal  activities  is  noted.  Almost  all  of  the  patients  ref^uire  reassurance 
regarding  their  progress,  and  this  is,  of  course,  given  during  the  examination  or 
interview.  Each  patient  is  discharged  when  it  is  felt  that  the  maximum  i-ecovery 
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has  been  made,  without  regard  to  length  of  stay.  However,  through  the  past  ten 
years,  the  duration  of  convalescence  for  each  patient  has  averaged  approxi- 
mately three  weeks  e\-ery  year. 

Some  desirable,  although  unusual  features  in  the  field  of  convalescent  care 
were  introduced  through  the  renovation  of  the  Neustadter  Home.  Innovations 
are  not  new,  for  the  Neustadter  Home,  for  it  has  always  been  willing  to  experi- 
ment with  new  procedures  and  techniques  whenever  it  was  reasonable  to  believe 
that  the  guests  would  benefit  by  it.  Some  of  the  procedures  in  w  hich  Neustadter 
Home  pioneered,  such  as  the  liberal  admission  policy,  have  now  become  ac- 
cepted methods  of  convalescent  care. 

The  focal  point  of  the  planning  and  the  reconstruction  has  been  the  welfare 
of  the  patient,  using  welfare  in  its  broadest  sense.  Neustadter  Home  is  designed 
to  piovide  maximinn  physical  relaxation  and  mental  reassurance,  in  addition 
to  required  medical  care.  Experience  has  shown  that  the  factors  of  relaxation 
and  assurance  are  powerful  aids  in  promoting  moi-e  rapid  and  orderly  recovery 
from  illness. 
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A  NOTE  REGARDING  THE  ROLE  OF  THE  SOCIAL  WORKER  AS  THE 
INTERMEDIARY  BETWEEN  THE  HOSPITAL   AND  THE 
CONV'ALESCENT  HOME 


FANNY  L.  MENDELSOHN 
Director  of  Social  Service  of  The  Mount  Sinai  Hospital 

Convalescent  care  is  part  of  the  total  medical  service  given  to  patients,  and  it  is 
an  important  step  in  their  rehabilitation.  Few  patients  are  physically  and  emo- 
tionally fit  to  return  to  normal  activities  immediately  after  leaving  the  hospital, 
and  since  early  ambulation  has  shortened  the  patients'  stay  in  the  hospital,  a 
period  of  convalescent  care  has  become  even  more  essential. 

It  has  always  been  a  function  of  the  medical  social  worker  to  serve  as  the 
connecting  link  between  hospital  and  convalescent  facilities  since  she  is  familiar 
with  the  various  types  of  convalescent  homes  which  are  most  suitable  to  the 
patient.  She  acquaints  the  doctor  with  the  patient's  social  and  economic  situa- 
tion and  together  they  make  plans  for  the  patient's  post-hospital  needs.  The 
planning  of  convalescent  care  should  begin  early  enough  to  ensure  proper  ar- 
rangements, and  presupposes  the  active  participation  of  the  patient  and  his 
family  and  the  recognition  by  doctor  and  social  worker  of  the  patient's  own 
desires. 

The  majority  of  our  patients  who  go  to  convalescent  homes  are  sent  to  The 
Neustadter  Home.  However,  in  the  individualization  of  the  patient,  we  use  other 
convalescent  facilities  or  make  other  plans.  It  is  not  always  feasible  for  a  given 
patient  to  go  to  a  convalescent  home  because  of  some  personal  or  other  reasons. 
In  such  a  case,  the  patient's  own  home,  even  if  not  ideal,  might  be  more  favorable 
for  convalescence.  In  some  instances,  it  might  be  necessary  to  provide  a  home- 
maker  or  housekeeper,  obtain  a  special  food  allowance,  or  instruct  the  patient 
regarding  adjustments  at  home. 

When  the  recommendation  to  go  to  a  convalescent  home  is  accepted,  the 
patient  is  fully  familiarized  with  policies  of  the  home,  particularly  in  reference 
to  the  continuity  of  medical  care,  rest  periods,  visiting  hours,  and  clothing 
requirements.  In  regard  to  the  latter,  the  patient  may  need  assistance  from  the 
Social  Service  Department  in  the  form  of  some  needed  but  missing  articles. 
The  charges  are  also  discussed  and  the  amount  is  agreed  upon  if  the  patient  is  al)le 
to  pay.  A  vacancy  is  then  obtained  through  the  Administrative  Assistant  of  the 
Social  Service  Department,  who  is  in  charge  of  all  of  the  details  connected  with 
convalescent  care. 

More  and  more  patients  leave  directly  from  the  hospital  and  for  those  going 
to  The  Neustadter  Home  a  conveyance  is  provided.  Every  effort  is  made  to 
transport  the  patients  with  as  little  exertion  to  them  as  possible.  For  various 
reasons  some  patients  may  have  to  go  home  for  a  few  days  before  taking  resi- 
dence at  the  convalescent  home.  In  such  instances,  the  patient  has  to  return  to 
the  hospital,  be  re-checked  by  the  Neustadter  examining  physician,  and  leave 
directly  fiom  the  Social  Service  office. 
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While  at  the  convalescent  home,  patients  may  be  fearful  and  anxious  about 
their  families  or  jobs.  Consequently  they  may  wish  to  shorten  their  stay  at  the 
home  to  the  detriment  of  their  physical  condition  and  against  the  advice  of  the 
doctor.  Other  patients  are  apprehensi\  e  about  returning  to  their  homes  and  wish 
to  prolong  their  stay  because  of  the  problems  which  they  have  to  face.  In  such 
situations,  the  social  worker  is  ready  with  her  assistance.  The  Neustadter  staff 
is  in  daily  touch  with  the  staff  of  the  Social  Service  Department  to  acquaint  it 
with  any  pertinent  information  regarding  the  patient's  progress.  If  a  telephone 
interview  with  the  patient  is  not  sufficient,  the  worker  makes  a  personal  visit 
to  The  Neustadter  Home  or  interviews  the  patient's  family  at  the  hospital. 

The  Board  of  The  Neustadter  Home  has  been  so  conscious  of  the  social  and 
emotional  needs  of  the  patients  that  it  has  recently  authorized  the  appointment 
of  a  medical  social  worker  who  will  work  in  close  co-operation  with  the  hospital 
staff.  This  should  further  the  patient's  psycho-social  adjustment  and  vocational 
reorientation  which  are  all  important  in  providing  a  total  medical  service. 


PSYCHOSOMATIC  ASPECTS  OF  CONVALESCENCE 


SOLON  S,  BERNSTEIN,  M.D. 

With  the  subsidence  of  acute  illness  and  the  approach  of  convalescence,  medi- 
cal interest  often  tends  to  lag  and,  in  some  instances,  may  abruptly  terminate. 
When  the  patient  no  longer  offers  either  a  diagnostic  or  therapeutic  challenge, 
the  physician  is  inclined  to  shift  his  attention  to  more  pressing  problems.  It  is  at 
this  time  that  interviews  may  become  brief,  examinations  cursory,  advice  hasty 
and  stereotyped  and,  in  large  measure,  the  patient  is  left  to  his  own  devices.  The 
so-called  "normal"  convalescent  is  rarely  critical  of  his  physician's  diminishing 
interest  but  rather  welcomes  the  relaxed  supervision  and  consecjuent  freedom 
from  examinations  and  procedures  which  may  have  become  increasingly  annoy- 
ing and  even  humiliating.  He  will  now  tend  to  express,  with  varying  degrees  of 
emotion,  his  gratitude  to  doctor  and  nurse  for  their  aid  in  his  recovery. 

With  the  return  of  a  measure  of  freedom  and  independence,  and  the  prospect 
of  progressive  restoration  of  strength  and  function,  the  patient  soon  becomes 
preoccupied  with  taking  up  the  threads  of  interrupted  activities  in  his  home,  his 
associations  and  his  work.  The  well  integrated  individual  meets  the  transition 
from  sickness  to  full  return  to  activity  with  little  psychic  trauma.  A  measure  of 
impatience  with  his  enforced  inactivity  and  physical  limitations  is  perhaps  com- 
pensated by  his  "privileged"  position  in  his  family  and  community  and  the 
prestige  gained  by  his  happy  recovery  from  the  mysterious  vagaries  of  disease. 
The  solicitude,  devotion  and  consideration  he  receives  from  his  family  and  friends 
tend  soon  to  restore  his  self-confidence  and  he  is  wont  to  accept  the  privileges 
and  immunities  of  con^^alescence  with  scarcely  concealed  enjoyment.  His  un- 
flinching fortitude  in  the  face  of  staggering  odds  and  lurid  recitals  of  his  hospital 
experiences  may  be  the  bases  for  a  prolonged,  if  somewhat  colored,  conversation 
piece.  Even  a  warped  ego  may  derive  a  measure  of  sustenance  from  the  benevo- 
lent attitude  toward  convalescents  that  our  culture  provides. 

After  a  variable  period,  largely  dependent  upon  the  severity  and  duration  of 
the  illness  and  possible  residual  disability,  the  average  convalescent  tires  of  his 
favored  role,  if  his  family  has  not  anticipated  him.  The  return  to  full  scale  ac- 
tivity, l)otli  in  his  work  and  di\-ersions,  soon  obscures  both  the  illness  and  its 
possible  implications. 

The  foregoing  description  is,  perhaps,  an  over-simplified  picture  of  the  be- 
havior pattern  of  the  normal  con\  alescent.  Let  us  now  turn  to  that  fairly  numer- 
ous group  whose  motivations,  either  conscious  or  unconscious,  may  seriously 
retard  recovery  and,  in  some  instances,  perpetuate  invalidism  despite  the  disap- 
pearance of  all  clinical  evidence  of  somatic  disease.  With  the  termination  of  illness 
they  face  the  blunt  realization  that  their  dependence  is  at  an  end  and  that  they 
must  soon  meet  the  ))affling  and  bewildering  threats  of  a  competitive,  and  often 
unsympathetic,  environment.  For  them,  the  seductive  protection  of  the  hospital 
and  sickroom,  the  indulgent  and  kindly  attitude  of  the  doctor  and  nurse  are  con- 
trasted with  the  insecurity  and  monotony  of  their  customary  activities.  The  ill- 
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ness  or  injury  may,  in  fact,  establish  a  situation  suiting  the  inherent  infantile 
needs  of  the  patient.  The  doctor's  casual  manner  and  growing  disinterest  are 
foreboding  signs  of  rejection.  For  an  all  too  brief  period,  he  had  served  to  calm 
their  fears,  minister  to  their  wants  and  provide  them  with  the  security  and  de- 
pendence which  were  forbidden  them  in  their  own  milieu.  For  those  to  whom  a 
"flight  into  disease"  represents  a  fortuitous,  if  temporary,  solution  of  their  con- 
flicts and  fears,  the  hazards  of  convalescence  may  be  overwhelming.  Examples  of 
this  type  abound  in  the  experience  of  most  physicians.  The  overburdened  house- 
wife with  little  hope  for  escape  from  the  mounting  responsibilities  of  a  large,  and 
often  inconsiderate  family,  does  not  retiuire  the  aid  of  "unconscious  motivations" 
^  to  find  a  measure  of  surcease  and  respite  in  a  prolonged  convalescence.  Similarly, 
the  woman  who  has  been  "poorly"  for  an  indefinite  number  of  years  following  a 
trivial  ailment  or  injury,  has  thus  succeeded  in  attaining  a  pri\ileged  status, 
with  its  attendant  immunities.  The  head  of  a  family,  no  longer  able  to  cope  with 
successive  reversals  on  equal,  or  unequal,  terms  will  often  seek,  and  sometimes 
find,  spiritual  and  emotional  asylum  in  the  perpetuation  of  his  symptoms  through 
an  interminable  convalescence.  These  are  the  people  who  continue  to  seek  the 
shelter  of  the  hospital  under  the  mask  of  disease.  In  the  presence  of  intolerable 
situational  factors,  continued  invalidism  spells  a  specific  secondary  gain.  To  these 
psychoneurotically  disabled  individuals,  injury  or  disease  are  closely  integrated 
with  their  fears  and  frustrations,  either  at  the  reality  level  or  at  the  unconscious, 
or  fanta.sy  level. 

Kubie  (1),  in  a  discussion  of  the  role  of  unconscious  motivations  in  the  process 
of  recovery  states  that  "everyone  carries  forward  from  infancy  and  early  child- 
hood a  residue  of  undigested  experiences,  of  misconceptions,  misunderstandings 
and  misapprehensions  about  himself,  his  body  and  the  world.  Out  of  these  undi- 
gested residues  grow  unconscious  fears,  guilt  feelings,  resentments  and  longings. 
Inevitably,  these  underground  streams  are  tapped  l)y  any  profoundly  moving 
experience".  It  is  these  emotions,  residing  largely  at  the  unconscious  level, 
which  may  account  for  the  bizarre  and  unpredictable  attitudes  of  the  adidt 
convalescent. 

When  the  relatively  smooth  course  of  existence  is  disrupted  by  a  severe  dis- 
abling illness,  disturbing  unconscious  forces  may  be  unleashed  and  their  effects 
will  depend  upon  .such  imponderable  factors  as  the  intensity  of  the  motivations, 
the  measure  of  the  patient's  defenses  and  the  degree  of  his  integration.  The  mean- 
ing of  disease  varies  widely  with  different  individuals ;  for  some  it  will  activate  a 
deep-seated  neurotic,  or  even  psychotic,  trend  and  for  others  it  may  represent  a 
happy  solution  to  an  intolerable  neurotic  situation.  A  reciprocal  relationship  be- 
tween an  agitated  depression  and  somatic  illness  is  often  observed;  the  patient 
accepts  disease  with  stoical  calm  but  reverts  to  a  disturl^ed  state  when  his  ailment 
terminates.  With  the  removal  of  illness  as  a  reaUty,  deeper  motivations  and  goals, 
■with  potentially  serious  implications,  can  be  set  in  motion.  In  certain  psycho- 
somatic entities  .such  as  astlmia,  ulcerative  cohtis  or  neurodermatitis,  the  relief 
of  symptoms  will  frequently  precipitate  a  profound  depression  or  paranoid  state. 
Unless  careful  psychiatric  supervision  is  maintained,  relief  from  psychosomatic 
symptoms  may  prove  catastrophic.  The  patient  who  offers  a  deceptive  facade  of 
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exemplary  coiuluct  and  cooiK'iat ioii  presents  a  not  uncommon  hazard  duritifi; 
convalescence,  because  his  failure  to  secure  an  adequate  outlet  for  his  unexpressed 
hostility  may  ultimately  appear  in  the  form  of  a  serious  psychosomatic;  symptom 
or  disease.  Medical  and  nursing  staffs  must  be  constantl,y  alert  in  identifying  this 
personality  pattern  so  that  prompt  treatment  may  be  instituted. 

Kuesch  (2),  and  his  associates,  in  a  psychiatric  appraisal  of  187  individuals 
with  delayed  reco\'ery,  conckule  that  the  pre-moi'hid  personality  dominates  the 
choice  and  course  of  the  disease.  Their  study  of  the  group  characteristics,  drawn 
very  largely  from  the  lower  middle  class,  reveals  the  peak  age  concentration  in 
the  mid-thirties,  a  moderate  preponderance  of  females  who  incidentally  have  a 
high  divorce  rate,  with  average  education  but  slightly  above  average  intelligence. 
A  survey  of  their  habits  discloses  very  little  abuse  of  alcohol  or  tobacco,  with  an 
unusually  high  percentage  of  total  alcoholic  abstainers  (44  per  cent).  This  find- 
ing may  evoke  speculation  that  indulgence  in  alcohol  may  possibly  serve  as  a 
substitute  gratification  for  a  delayed  convalescence.  Using  various  projective 
techniques,  Kuesch 's  group  found  a  scoring  patteiii  suggesting  hypochondriacal, 
hysterical  or  depressive  trends  with  some  instances  of  the  pre-psychotic  type.  In 
more  than  90  per  cent  of  the  cases  of  prolonged  recovery  there  were  three  w-ell 
defined  syndromes,  viz.  a)  pain  in  a  \-ariety  of  locations,  b)  gastrointestinal 
symptoms  and  c)  anxiety  features.  The  case  histories  disclose  a  preponderance 
of  patients  with  persistent  physical  symptoms  without  objective  findings.  Anal- 
ysis of  the  family  settings  reveal,  in  most  cases,  considerable  family  discord 
and  sexually  frigid  or  maladjusted  mothers,  as  well  as  a  lack  of  lo\  e  and  security 
in  childhood. 

The  travmiatic  implications  of  disease,  operation  or  injvuy  are  largely  condi- 
tioned by  the  significance  attached  to  the  part  involved.  As  formulated  by  Dun- 
bar (3)  the  accident-prone  individual  will  accept  a  fractured  leg  with  docile 
equanimity,  but  will  react  to  a  minor  illness  with  profound  anxiety.  Some  indi- 
viduals will  make  a  satisfactory  adjustment  to  the  loss  of  a  limb,  but  will  be 
unable  to  face  the  amputation  of  a  finger.  To  the  narcissistic  or  exhibitionistic 
person,  the  implications  of  a  minor  facial  injury  may  far  exceed  those  of  grave 
disease.  The  explanation  of  such  diverse,  and  apparently  irrational,  reactions  to 
injury  and  disease  must  be  sought  in  the  patient's  luiconscious  motivations. 
Negligence  of  these  motivations  during  illness  or  injury  will  often  lead  to  a 
fixation  of  symptoms  and  permanent  invalidism. 

CHRONIC  DISEASE 

The  medical  aim  in  acute  disease  is  the  attainment  of  the  physiologic  and  psy- 
chologic equilibrium  that  prevailed  before  the  onset  of  the  illness.  In  chronic 
disease,  however,  the  problem  of  management  is  complicated  by  the  persistence 
of  varying  degrees  of  disability  and  symptoms  w'hich  may  even  extend  throughout 
the  patient's  life.  In  a  not  inconsiderable  number,  however,  the  degree  of  in- 
validism l)ears  little,  if  any,  relationship  to  the  anatomical  defect  or  physiologic 
limitations,  but  is  rather  determined  by  the  symbolic  meaning  of  the  disability 
in  relation  to  the  individual's  unconscious  motivations  and  goals. 

It  is  in  chronic  disease  that  we  are  so  frequently  confronted  with  striking  dis- 


20 


SOLOX  S.  BERNSTEIN 


parities  between  physical  signs  and  symptoms.  The  more  common  type  of  be- 
havior, which  we  have  all  witnessed,  is  that  of  unimpaii'ed  morale  and  philosophic 
acceptance  in  the  face  of  disfifjuring  deformities  and  painful  disabilities.  Exam- 
ples of  such  behavior  are  commonly  found  anions  the  \  ictims  of  paraplegia  and 
poliomyelitis  who  are  often  condemned  to  a  wheelchair  existence.  Similarly,  the 
average  victim  of  blindness  and  deafness  makes  an  amazing  adjustment  to  the 
realities  of  his  situation  with,  in  many  instances,  scarcely  diminished  usefulness. 
Such  attitudes  are  to  be  contrasted  with  those  whose  symptoms  and  complaints 
are  completely  disproportionate  to  the  physical  findings  and  actual  degree  of  dis- 
ability. A  tri\'ial  infirmity  or  symptom  may  induce  a  state  (jf  psychological  in- 
validism and  even  total  demoralization.  The  degree  of  disability  is  often  deter- 
mined by  the  patient's  psychosociologic  status  as  well  as  the  meaning  of  his 
symptoms.  Although  conscious  motivations  may  play  an  insignificant  role  in  his 
complaints,  and  overt  malingering  may  be  dismissed  as  a  significant  factor,  he 
is  conspicuous  among  insurance  litigants  either  for  accident  compensation  or 
disability  benefits.  As  in  convalescence  from  acute  illness,  his  recovery  may  be 
indefinitely  postponed  when  he  is  faced  with  the  prospect  of  returning  to  a  re- 
sponsible and  competitive  role.  His  preoccupation  with  a  minor  symptom  or 
defect  will  thus  serve  as  a  convenient  escape  from  a  distasteful  situation.  Simi- 
larly, his  needs  for  dependence  and  protection  are  answered  by  the  increased 
facilities  provided  for  the  care  of  the  chronically  ill  through  civilian  agencies  and 
Veterans'  Administrations.  Chronic  disease,  with  its  persistent  symptoms,  must 
therefore  also  be  deemed  a  psychosomatic  problem  in  which  the  personality  pat- 
tern of  the  individual  which  pre-existed  his  ailment,  largely  determines  his 
capacity  to  achieve  an  adjustment  to  his  physical  limitations  and  thus  resume  a 
measure  of  productiveness. 

PSYCHOTHERAPY 

Success  in  the  management  of  psychological  problems  during  convalescence 
will  depend  largely  upon  the  speed  with  which  the  disturbance  is  recognized  and 
the  despatch  with  which  psychotherapy  is  instituted.  Signs  of  abnormal  behavior, 
or  a  persistence  of  similar  trends  noted  during  the  acute  illness,  require  prompt 
psychiatric  attention. 

The  nurse's  observations  and  notes  on  the  patient's  behavior  on  the  ward  may 
be  a  source  of  valuable  material.  The  patient  who,  for  a  variety  of  reasons,  with- 
holds his  complaints  from  his  physician,  may  freely  ventilate  his  troubles  to  the 
nurses  and  other  attendants.  Additional  information  as  to  possible  causal  factors 
in  the  familial,  marital  and  economic  fields  may  be  obtained  through  the  social 
service  caseworker.  Similarly,  the  observant  vocational  or  occupational  therapist 
may  be  able  to  furnish  helpful  data. 

The  psychiatric  division  at  the  Mount  Sinai  Hospital,  through  a  system  of 
liaison  psychiatrists  who  are  assigned  to  the  traditional  hospital  services,  has 
attempted  more  adequately  to  meet  the  emotional  disturbances  provoked  by 
either  illness  or  convalescence.  In  addition  to  routine  psychiatric  consultations, 
the  psychiatrists  attend  all  major  rounds,  discuss  joint  problems  with  the  attend- 
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infi;  staff  and  actively  direct,  throuf;;!!  lectures  and  .seminars,  an  orientation  and 
educational  program  on  the  psychologic  aspects  of  disease. 

The  initial  psychiati'ic  interview  will  u.sually  determine  whether  psychotherapy 
is  to  be  chief!}'  at  a  superficial  or  suppoitive  level  witli  emphasis  on  sympathy, 
reassurance,  explanation  and  interpretation,  or  whether  the  deeper  structure  of 
the  personality  is  to  be  probed.  In  the  former  approach,  the  therapist's  skill  in 
getting  tlie  patient  to  distinguish  his  personality  problem  from  his  concept  of 
his  disease,  will,  in  many  instances,  effect  rapid  improvement.  As  soon  as  he 
recognizes  that  his  physical  symptoms  are  provoked,  or  at  least  influenced;  by 
his  emotional  state,  the  symptoms  lo.se  their  meaning.  Thus  "p.sychological 
advice"  as  the  sole  form  of  psychotherapy,  may  be  sufficient  to  support  the 
patient  through  the  emotional  hazards  of  convalescence.  As  in  most  psycho- 
therapeutic procedures,  the  rate  of  recovery  is,  to  a  considerable  degree,  deter- 
mined by  the  therapist's  personality  and  his  ability  to  effect  a  satisfactory 
tran.sference.  Not  the  least  of  the  therapist's  functions  is  to  help  patients  to 
make  satisfactory  adjustments  to  a  permanent  colostomy  or  to  a  prosthesis. 

Should  the  therapist,  after  careful  evaluation,  decide  that  the  superficial 
approach  is  inadecjuate,  provision  for  more  intensive  study  is  made.  The  so- 
called  "short  method  of  p.sychotherapy"  may  be  started  with  the  patient  still 
on  his  parent  service  or  he  may  be  referred  to  the  psychiatric  clinic.  When  his 
financial  status  permits,  he  is  referred  to  a  private  therapist.  In  some  instances, 
where  the  need  for  treatment  is  deemed  urgent,  the  patient  is  admitted  directly 
to  the  psychiatric  division.  The  functioning  of  this  unit  has  been  described  else- 
where (4-5).  It  is  staffed  by  both  psychiatrists  and  internists  and  is  primarily 
geared  to  the  investigation  and  treatment  of  psychosomatic  disease.  Projective 
techniques  such  as  the  Rorschach,  the  Bellevue-Wechsler  tests,  etc.,  are  rou- 
tinely employed  by  the  attending  psychologist  and  his  staff.  In  the  relatively  few 
instances  where  .short  psychotherapeutic  procedures  are  unavailing,  deep  psycho- 
analysis is  recommended. 

DISCUSSION 

The  satisfactory  management  of  convalescence,  perhaps  in  even  greater  degree 
than  in  acute  illness,  depends  on  the  understanding  of  the  total  personality 
rather  than  of  its  component  parts.  Disregard  of  the  p.sychiatric  a.spects  at  this 
stage  may  severely  delay  recovery  and,  under  certain  circumstances,  lead  to 
permanent  p.sychologic  invalidism. 

Streiker  states  that  "it  is  not  an  overstatement  to  .say  that  fully  50  per  cent 
of  the  problems  of  the  acute  stages  of  illness  and  75  per  cent  of  the  difficulties  of 
convalescence  have  their  primary  origin  not  in  the  body  but  in  the  mind  of  the 
patient".  Dunbar  (3)  points  out  that  we  know  very  little  al)Out  the  hazards  of 
convalescence  in  comparison  with  our  knowledge  of  the  problems  of  acute  illness. 
As  has  been  often  remarked,  the  only  new  feature  about  p.sychosomatics  is  the 
name,  as  the  p.sychosomatic  approach  long  antedated  the  present  era.  The  time- 
honored  injunction  to  "treat  the  patient  and  not  the  disease"  was  gradually 
obscvu-ed  by  the  rapid  growth  of  medical  knowledge  and  the  rise  of  specialization. 
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\\'ith  the  o\  ()luti()n  of  modern  psychiatry,  ho\ve\-er,  we  are  again  witnessing  ever 
widening  acceptance  of  the  'bodymind'  concept  in  the  management  of  disease. 
The  profound  psychologic  imphcations  of  disabihty  and  illness  can  no  longer  be 
ignored.  Conversely,  we  have  observed  lively  interest  in  the  effects  of  severe 
emotional  disturbances  on  the  genesis  of  certain  somatic  syndromes. 

A  comprehensive  approach  to  convalescence  and  rehabilitation  must  of  neces- 
sity stem  from  a  similar  enlightened  attitude  during  the  acute  illness.  The  varied 
and  bizarre  individual  responses  to  disease  are  accentuated,  rather  than  dis- 
pelled during  convalescence.  Some  will  react  to  illness  with  dread  and  anxiety, 
some  will  find  in  it  a  happy  release  from  burdens  and  responsibilities,  others 
will  deem  it  an  insult  and  still  others  will  interpret  it  as  a  form  of  retaliation  for 
their  sins,  real  or  imagined. 

When  recovery  looms,  these  divergent  attitudes  may  recede  before  the  impact 
of  reality  and  the  drive  to  resume  the  pre-illness  role.  Many  however  will  be 
loathe  to  relinquish  the  attitudes  engendered  by  their  illness.  Having  tasted  the 
pleasures  and  coziness  of  the  passive  dependent  relationship  they  are  ill-disposed 
to  resume  a  precarious  role  in  a  coldly  competitive  environment.  For  those  ob- 
sessed with  guilt  feelings,  who  find  in  illness  a  welcome  and  satisfactory  means  of 
punishment,  convalescence  may  precipitate  a  panic  state  when  means  of  expia- 
tion are  no  longer  available. 

These  examples  serve  to  emphasize  the  vital  need  for  understanding  and  sup- 
portive supervision  extending  from  the  acute  phase  of  illness  deep  into  the  period 
of  convalescence.  Any  interruption  in  the  continuity  of  therapy  and  care,  may 
prove  disastrous. 

CONCLUSION 

The  psychogenesis  of  the  unconscious  wish  of  many  patients  to  remain  ill  is 
analyzed.  Physicians  should  be  constantly  alert  to  the  signs  of  this  trend  as  their 
early  recognition  and  treatment  may  prevent  a  state  of  permanent  semi-invalid- 
ism.  During  illness,  the  patient's  heightened  suggestibility  makes  him  acutely 
responsive  to  his  doctor's  interest  and  kindliness  and  may  induce  a  state  of  in- 
fantile dependence.  Measures  to  combat  such  regressive  behavior  include  the 
encouragement  of  independence  and  self-reliance,  early  ambulation  and  the 
rapid,  if  circumspect,  reduction  in  restrictive  activities. 

The  patient  should  be  taught  to  distinguish  between  his  personality  or  situa- 
tional problems  and  his  concept  of  his  disease.  At  the  deeper  level,  intensive 
psychotherapy  should  often  be  employed  so  that  the  meaning  of  the  symptom  or 
disease  may  be  accurately  interpreted.  As  the  motivations  for  recovery,  persist- 
ent illness,  or  even  death  reside  in  the  patient's  psyche,  this  area  can  no  longer 
be  treated  as  a  terra  incognita.  Effective  management  of  the  emotional  hazards 
of  convalescence  will  be  measured  by  the  degree  to  which  we  successfully  invoke 
the  techniques  and  disciplines  of  modern  psychiatry. 
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There  is  a  drama  in  the  acute  episode  of  illness,  not  only  for  the  afflicted  but 
also  for  the  physician.  The  tension  of  the  situation  crowded  with  critical  moments, 
and  quick  demanding  decisions,  and  emergency  measures  has  naturally  over- 
shadowed all  else.  But  when  the  acute  situation  has  passed,  the  physician  or  the 
surgeon  has  a  tendency  to  relax  and  sit  back :  convalescence  begins  and  all  that 
is  offered  now  is  advice  to  go  away,  take  a  sea  voyage,  i-elax,  eat  a  good  diet  and 
when  "fit  as  a  fiddle"  get  back  to  work.  This  may  be  suitable  to  the  more  privi- 
leged patient  who  is  economically  in  a  position  to  take  more  time  in  order  to  re- 
gain his  normal  efficiency  under  poorly  devised  convalescent  care.  The  working 
man,  or  one  who  and  whose  family  are  dependent  upon  his  ability  to  restore  his 
earning  capacity,  cannot  afford  the  luxury  of  such  trial  and  error  methods  of 
convalescence.  His  strength  must  be  regained  as  rapidly  as  possible  so  that  he 
will  be  able  to  reestablish  himself  economically. 

Here  it  is  necessary  to  realize  that  convalescence  and  achievement  of  speedy 
maintenance  of  regained  strength  depend  largely  upon  the  adecjuacy  of  the  nutri- 
tional intake,  and  upon  the  recognition  of  the  importance  of  the  proteins  in 
balanced  metabolic  functions.  As  long  ago  as  sixty  years  Friedrich  Mueller,  the 
German  clinician,  recognized  that  patients  with  typhoid  fever  lost  comparatively 
large  quantities  of  nitrogen  in  the  urine.  DuBois  and  his  associates,  at  the  Russell 
Sage  Institute  of  Pathology,  during  a  period  of  seven  years,  from  1915  to  1922, 
reinvestigated  this  subject  with  great  thoroughness.  They  demonstrated  by  care- 
fully planned  experiments  that  patients  with  typhoid  fever  and  other  acute  in- 
fectious diseases  lost  alarmingly  large  amounts  of  nitrogen  in  spite  of  what  was 
thought  to  be  an  adequate  intake  of  nutritional  substances. 

Convalescence  is  not,  what  is  commonly  considered,  the  termination  of  the 
illness,  but  actually  begins  during  the  first  day  of  the  acute  illness  or  injury. 
Thus,  adequate  nutrition  must  be  instituted  immediately,  whether  the  patients 
are  surgical  or  medical,  whether  the  condition  is  acute  or  chronic,  whether  the 
illness  is  recurrent  or  in  a  protracted  phase  as  in  tuberculosis  and  cardiac  ailments. 
In  many  instances  the  nutritional  status  of  the  patient  is  subordinated  to  the 
treatment  of  the  specific  disease  and  much  attention  is  paid  to  probable  medical 
and  surgical  complications.  The  patient  may  be  denied  adequate  nutrients 
sufficient  to  prevent  the  depletion  of  the  food  storage  leading  to  malnutrition. 
The  onset  of  the  latter,  in  these  patients,  is  insidious,  devoid  of  dramatic  features. 
Sometimes  weeks  or  months  may  elapse  before  objective  evidence  of  this  nutri- 
tional disturbance  becomes  apparent.  Long  before  the  diagnosis  of  the  specific 
nutritional  deficiency  can  be  made  on  the  basis  of  clinical  evidence  the  patient 
may  become  a  poor  surgical  risk,  predisposed  to  complications,  infections  and 
unable  to  tolerate  additional  depletion  of  energy.  Surgeons  have  long  been  accus- 

*  From  Section  for  Diseases  of  Metabolism  and  Nutrition,  The  Mount  Sinai  Hospital, 
New  York,  New  York. 
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tomed  to  attribute  mo.st  postoperative  weakness  to  the  opcratixc"  procedures  or 
the  injury  not  realizing;  that  much  of  it  may  be  due  to  starvation,  particularly  t  o 
deprivation  of  protein.  On  the  wards  of  any  hospital  there  are  encountered  many 
instances  of  hypoproteinemia,  with  or  without  nutritional  edema.  Indeed,  sys- 
temic edema  whicli  is  not  due  to  disease  of  the  heart,  liver  or  kidneys  is  usually 
nutritional.  Starvation  results  in  death  whether  the  starvation  is  induced  by 
famine  conditions  or  by  medical  incompetency.  The  depletion  of  the  body  and 
the  plasma  protein  results  in  asthenia,  lack  of  endurance  and  loss  of  weight.  If 
such  a  condition  remains  uncorrected  then  a  new  set  of  clinical  manifestations 
may  emerge  including  the  edema,  lowered  resistance  to  infection  and  retarded 
wound  healing.  The  recognition  of  these  nutritional  disturbances  during  acute 
disease  was  well  known  but  not  fully  appreciated. 

During  the  recent  war,  because  of  the  necessity  for  the  speedy  return  to 
active  duty  of  the  sick  or  wounded  soldier,  interest  was  renewed  in  this  subject. 
It  became  apparent  that  one  of  the  main  factors  which  appeared  to  retard  the 
convalescence  was  unsatisfactory  nutrition.  More  recent  studies  have  shown 
that  the  incidence  and  duration  of  this  catabolic  destruction  of  the  protein  is  not 
altogether  predictable.  Certainly  in  different  disease  conditions  the  reactions 
were  somewhat  different  and  in  different  phases  of  the  same  disease  the  reactions 
varied.  Brown  has  suggested  that  the  terms  "catabolic  phase"  be  used  for  that 
period  of  the  condition  in  which  there  is  an  excessive  destruction  of  nitrogen  and 
"anabolic  phase"  for  that  period  characterized  by  the  retention  of  nitrogen. 
The  pre-existing  state  of  nutrition  in  a  patient  plays  an  important  role  in  deter- 
mining the  extent  of  his  cataboHc  phase.  Well  nourished  patients  will  have  a 
much  larger  catabolic  response  than  chronically  ill  patients  who  have  been  nu- 
tritionally depleted  before  the  acute  incident.  Further  difficulties  in  assaying 
the  importance  of  these  various  phases  occur  when  there  is  mechanical  loss  of 
protein  such  as  the  exudative  lesions  of  burns  and  the  loss  of  blood  in  hemorrhage. 

In  addition  to  these  physiological  factors  associated  with  the  loss  of  protein 
from  the  body  there  are  the  dietary  factors.  Many  of  the  so-called  specific  thera- 
peutic diets  which  are  prescribed  by  the  physician  in  the  belief  that  they  would 
aid  in  correcting  the  presenting  symptomatology  and  even  restore  normal  func- 
tion may,  in  themselves,  provoke  these  nutritional  deficits.  A  recent  study  of 
hospital  dietaries  in  greater  New  York  indicates  that  most  of  them  are  inadequate 
when  compared  to  even  the  normal  nutritional  requirements  as  set  up  by  the 
National  Research  Council  accepted  standards  of  food  intake.  When  one  super- 
imposes upon  the  normal  requirements  the  added  requirements  of  the  catabolic 
phase  of  the  disease  or  injury  then  obviously  the  hospital  dietary  is  inadequate 
for  the  purposes  of  maintaining  good  nutrition  during  the  acute  illness  and  cer- 
tainly inadequate  for  the  nutritive  rehabilitation  required  during  convalescence. 
The  usual  postoperative  regimes  are  hopelessly  inadequate  from  this  point  of 
view.  The  regular  diet  of  the  hospital  contains  on  an  average  70  grams  of  protein 
each  day.  That  is,  the  patient  is  offered  70  grams  of  protein.  The  acceptance  of 
the  patient  however,  is  quite  another  matter.  The  so-called  high  protein  diet  in 
most  hospitals  contains  a  maximum  of  120  grams  of  protein  in  the  24  hour 
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allowance.  In  view  of  the  lo.ss  of  nitrogen,  in  the  diseased  and  the  injured  patient, 
it  is  understandable  why  the  regular  diet  is  hardly  adequate  and  the  high  protein 
(Vwt,  in  many  cases,  is  insufficient.  The  standard  postoperative  regimes  are  even 
more  deficient  than  the  regular  diets.  The  peptic  ulcer  regimes,  the  soft  diets, 
bland  diets,  many  of  the  diabetic  diets  are  all  deserving  of  a  good  deal  of  criticism 
because  of  their  inbalance,  particularly  their  caloric  and  protein  inadequacies. 

Protein  is  an  essential  constituent  of  the  tissues  of  the  body  which  cannot  be 
replaced  by  any  other  type  of  food  stuff.  Its  loss  is  deleterious  and,  of  course, 
must  be  prevented.  At  times  it  is  impossible  or  impracticable  to  prevent  the 
nitrogen  loss  during  acute  episodes.  This,  however,  should  be  reduced  to  a 
minimum.  In  chronic  and  debilitating  conditions  the  powers  of  the  body  to 
anabolize  protein,  however,  seems  to  be  intact.  It  is  essential  that  the  nutritive 
rehabilitation  of  these  patients  be  as  rapid  and  as  early  as  possible. 

As  many  believe  the  catabolic  phase  is  certainly  self-limited  though  of  unknown 
duration  and  it  is  almost  invariably  followed  by  an  anabolic  phase.  The  latter 
phase  should  be  aided  by  the  administration  of  a  generous  diet  even  before  the 
catabolic  phase  has  been  completed.  It  is  an  accepted  maxim  of  nutritional 
therapy  that  good  food  by  mouth  is  the  most  effective  way  to  administer  protein. 
The  use  of  protein  hydrolysates  intravenously  or  by  mouth  has  become  a  medical 
fashion.  The  advocates  of  this  form  of  therapy  have  demonstrated  that  nitrogen 
equilibrium  can  be  maintained  and  that  protein  requirements  of  normal  animals 
antl  humans  can  be  satisfied  by  these  injectable  hydrolysates  or  mixtures  of 
amino  acids.  They  are,  however,  often  quite  toxic,  provoke  nausea,  vomiting, 
and  febrile  reactions,  side  effects  which  are  not  at  all  desirable  in  the  debilitated 
or  acutely  ill  patient.  Furthermore,  the  importance  of  the  caloric  intake  in  rela- 
tionship to  the  sparing  of  the  protein  or  the  prevention  of  some  of  the  protein 
loss  must  also  be  reemphasized. 

The  caloric  intake  possible  by  intravenous  administration  is,  at  present,  dis- 
tinctly limited.  If  one  were  to  take  as  a  figure  two  thousand  calories  for  the 
requirement  of  the  average  patient  this  would  mean  the  administration  of  five 
hundred  grams  of  glucose  or  ten  liters  of  a  five  per  cent  solution.  The  injection 
would  have  to  be  given  slowly  over  a  long  period  of  time  to  prevent  provoking 
glycosurias.  Such  volumes  of  water  for  ordinary  maintenance  are  indeed  excessive 
and  may  be  deleterious.  Increasing  the  concentration  of  the  glucose  merely  in- 
creases the  danger  of  phlebitis.  Certainly  no  one  would  keep  a  patient  on  paren- 
teral feeding  any  longer  than  was  absolutely  necessary.  During  certain  acute 
episodes  when  the  use  of  the  gastrointestinal  tract  is  not  available  for  the  nutri- 
tion of  the  patient  then,  of  course,  parenteral  routes  remain  open  but  here  a  com- 
promise must  be  made  with  the  full  nutritional  needs.  The  intravenous  adminis- 
tration of  one  hundred  grams  of  glucose  daily  during  the  period  of  time  in  which 
the  patient  is  unable  to  take  anything  by  mouth  is  sufficient  to  achieve  a  definite 
and  often  pronounced  clinical  benefit. 

When  the  patient  is  able  to  eat  and  take  food  by  mouth  one  must  recognize 
the  anorexia  and  the  inability  or  lack  of  desire  of  the  patient  to  consume  high 
caloric,  high  protein  diet.  The  chronically  depleted  patient,  to  ingest  the  amount 
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of  i)i()t('iii  rctjuircd,  by  means  of  luitural  foods,  has  almost  insurmountahlc  diffi- 
culties. The  sight  of  a  three  pound  pot  roast  to  a  patient  suffering  from  the  usual 
postoporative  reaction  would  be  sufficient  to  remove  any  vestige  of  appetite, 
not  to  mention  the  mechanical  difficulties  involved  in  cutting,  chewing  and  di- 
gesting this  quantity  of  food. 

The  proper  choice  of  foods  and  good  nursing  care  are  most  important  in  this 
phase  of  the  program.  When  the  convalescent  j:)atient  is  able  to  take  fluids  freely 
by  mouth  then  it  is  necessary  to  substitute  high  nutrient  fluids  for  the  usual  non- 
nutrient  fluids.  Water,  while  a  necessary  item,  to  the  patient,  contains  no  nutri- 
tion. Tea,  broth  and  other  non-caloric  fluids  serve  only  to  satisfy  the  small 
appetite  the  patient  has  without  supplying  any  of  the  essential  nutrients.  A  very 
good  type  of  liquid  mixture  to  give  these  patients  is  milk  to  which  milk  powder 
and  other  flavoring  materials  have  been  added.  A  good  food  concentrate  for 
routine  use  is  an  egg  nog  consisting  of  one  egg,  eight  ounces  of  milk  and  two 
ounces  of  a  dried  milk  mixture.  A  glassful  of  this  mixture  will  add  fifty  grams  of 
protein  to  the  diet.  The  response  of  the  patient  to  an  adequate  diet  is  astonishing 
to  one  accustomed  to  the  traditional  postoperative  asthenia  and  lengthy  con- 
valescence of  the  past.  Wound  healing  is  accelerated  and  the  possibility  of  inter- 
current infection  is  lessened.  Instead  of  several  months  of  disability  patients  are 
now  out  of  bed  many  times  the  first  postoperative  day,  walking  as  soon  as  their 
condition  permits  and  out  of  the  hospital  and  back  to  work  in  a  minimum  of  time. 


THE  CARE  OF  THE  CONVALESCENT  CARDIAC  PATIENT* 


HARRY  L.  JAFFE,  M.D. 

During  the  past  decade,  along  with  the  increasing  awareness  of  the  prevalence 
of  heart  diseases  and  the  major  advances  in  therapy,  considerable  optimism  has 
grown  up  concerning  cardiac  patients.  Instead  of  the  fear  and  invalidism  pre- 
viously imposed  upon  them,  it  is  now  appreciated  that  a  long,  useful  life  may  be 
led  in  the  presence  of  even  advanced  heart  disease.  Persons  with  marked  changes 
in  the  electrocardiogram,  such  as  bundle  branch  block,  may  be  asymptomatic 
or  comfortable  and  live  their  normal  life  span.  Furthemiore,  it  is  now  realized 
that,  while  rest  is  extremely  important  in  the  management  of  heart  diseases,  the 
extended  periods  of  bed  rest  and  convalescence  previously  prescribed  are  in 
many  cases  unnecessarily  prolonged.  This  knowledge  is,  of  course,  full  of  signifi- 
cance in  conducting  a  convalescent  home,  from  which  in  the  past  the  cardiac 
patient  has  been  in  large  part  prohibited  and  which,  actually,  can  be  a  decisive 
factor  in  his  rehabilitation  from  an  acute  illness. 

In  all  acute  cardiac  episodes  bed  rest  is  the  basis  of  therapy  and  may  be  pro- 
longed. As  a  result  of  inactivity,  the  muscle  tone  of  the  body  often  becomes  poor, 
and  when  the  patient  leaves  the  bed,  he  is  apt  to  complain  of  weakness  and  short- 
ness of  breath.  This  tendency  is  often  increased  by  anxiety  concerning  his  heart, 
which  actually  may  be  functioning  well.  In  such  patients  graduated  exercise  is 
valuable  to  hasten  restoration  of  good  circulatory  and  muscular  function  as  well 
as  morale.  This  end  is  best  achieved  at  a  convalescent  home  in  company  with 
other  patients  in  a  similar  condition.  Here  the  patient  is  able  to  take  short,  slow 
walks  on  level  ground  which  may  be  impossible  at  home. 

The  types  of  heart  conditions  encountered  for  convalescent  care  may  be  di- 
vided into  three  main  groups  as  follows:  (1)  acute  coronary  occlusion  or  insuffi- 
ciency with  myocardial  infarction,  (2)  acute  rheumatic  fever,  (3)  acute  congestive 
failure  as  evidenced  by  shortness  of  breath,  edema  and  fluid  in  the  body  cavities. 
Congestive  failure  occurs  in  any  type  of  heart  disease  including  (in  addition  to 
coronary  artery  and  rheumatic  heart  disease)  that  caused  by  hypertension, 
chronic  lung  disease,  syphilis,  hyperthyroidism  and  congenital  anomalies. 

Coronary  occlusion  or  insufficiency:  There  is  some  difference  of  opinion  as  to 
the  period  of  bed  rest  and  convalescence  required  following  myocardial  infarc- 
tion. Usually  the  patient  has  been  kept  in  bed  four  to  six  weeks,  within  the  house 
two  more  weeks  and  then  allowed  to  convalesce  six  or  more  weeks.  However,  it 
must  be  remembered  that  the  severity  of  acute  coronary  episodes  varies  tre- 
mendously and,  therefore,  therapy  should  be  individualized;  each  case  being 
treated  according  to  the  symptoms  and  signs.  Thus,  it  is  important  to  distinguish 
attacks  of  acute  coronary  occlusion  from  acute  coronary  insufficiency,  which 
fan  usually  be  done  electrocardiographically.  Coronary  occlusion  is  associated 
with  Q-waves  and  RS-T  elevation,  coronary  insufficiency  only  with  RS-T  de- 
pression and  T-wave  changes.  In  general,  the  symptoms  of  coronary  insufficiency 
are  milder  and  of  shorter  duration;  it  causes  only  focal  subendocardial  necrosis 

*  From  the  Cardiographic  Department,  The  Mount  Sinai  Hospital,  New  York,  N.  Y. 
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and  is  therefore  associated  with  relatively  rapid  recovery,  i.e.,  two  to  three  weeks. 
On  the  other  hand,  the  patient  should  be  kept  in  bed  about  two  weeks  in  the 
majority  of  cases.  Coronary  occlusion  usually  produces  a  large,  through  and 
through  infarct  which  would  appear  to  recjuire  a  longer  period  of  repair.  There 
are  but  a  few  scattered  pathological  and  experimental  data  concerning  this 
point,  which  indicate  a  period  of  six  weeks  as  necessary  for  formation  of  a  firm 
scar.  Three  weeks  are  recjuired  to  develop  collateral  circulation  and  to  avoid 
aneurysmal  bulging.  It  must  be  remembered  that  these  data  in  human  material 
are  confined  to  the  more  severe,  fatal  cases  and  may  not  be  apposite  to  the  mild 
cases  of  coronary  occlusion  which  are  completely  asymptomatic  following  the 
initial  episode  of  pain.  In  such  benign  cases  several  authors  have  suggested  two 
or  three  weeks  of  bed  rest  followed  by  a  similar  period  of  slow,  progressive 
ambulation.  Our  own  observations  of  such  a  regime  in  patients  running  a  be- 
nign course  of  coronary  occlusion  have  also  been  favorable.  There  are  many 
patients  with  coronary  insufficiency  or  occlusion  who  may  be  ready  for  con- 
valescent care  three  to  five  weeks  after  the  attack.  Such  a  patient  is  able  to  care 
for  himself  and  perform  mild  activity.  The  period  of  convalescence  should  be 
three  or  four  weeks  during  which  he  progressively  increases  his  activity.  Rela- 
tively little  supervision  is  required  by  this  patient.  If  he  is  instructed  at  the 
outset,  he  will  avoid  excessive  effort;  should  pain  appear,  it  is  usually  relieved 
by  nitroglycerin,  and  a  hypodermic  is  only  rarely  required. 

The  patient  who  has  experienced  a  severe  attack,  i.e.,  with  prolonged  tachy- 
cardia, congestive  failure,  etc.,  requires  four  to  eight  weeks  in  bed  and  slow 
ambulation  for  three  or  four  weeks  before  convalescent  care  is  to  be  considered. 
The  period  of  convalescence  should  be  at  least  six  weeks.  Such  a  patient's  fiuarters 
should  be  placed  centrally  at  first  so  that  minimal  activity  is  necessary. 

Rheumatic  Fever:  The  patient  with  rheumatic  fever  should  be  kept  in  bed 
until  evidence  of  activity  has  disappeared,  i.e.,  the  temperature  and  pulse  rate 
are  normal  and  the  sedimentation  rate  and  electrocardiogram  are  normal  or 
stationary.  Then  the  patient  is  slowly  permitted  out  of  bed  and  a  recurrence  of 
activity  watched  for.  The  reappearance  of  mild  joint  pain  does  not  necessarily 
indicate  activity.  Several  authors  have  suggested  ambulation  even  in  the  pres- 
ence of  probable  mild  activity.  As  a  rule  reactivation  occurs  within  the  first  week 
or  two  of  aml^ulation.  If  this  passes  uneventfully,  the  patient  may  be  considered 
ready  for  convalescent  care  which  is  so  important  to  recovery.  As  a  rule  these 
patients,  usually  adolescents  or  young  adults,  offer  no  problem  in  the  convales- 
cent home.  It  is  advisable  to  recoi-d  their  temperature  and  pulse  rate  daily. 
Their  activity  may  have  to  be  supervised.  Of  major  importance  is  the  avoidance 
of  colds  and  streptococcal  infection.  It  is  therefore  preferable,  if  possible,  to 
house  these  convalescent  rheumatic  patients  separately. 

Congestive  Failure:  Patients  recovering  from  congestive  failure,  no  matter 
what  the  type  of  heart  disease,  require  more  surveillance  than  those  convalescing 
from  coronary  occlusion  or  rheumatic  fever.  Even  when  recovery  seems  com- 
plete, signs  of  congestive  failure  may  reappear  either  insidiously  or  acutely. 
However,  with  the  usual  precautions  observed  in  this  condition,  i.e.,  low  salt 
diet,  digitalis,  thiomerin  or  mercuhydrin  given  subcutaneously,  once  or  twice  a 
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week,  and  ammonium  chloride,  the  leaccumulation  uf  fluid  .should  be  prevented 
or  slowed  sufficiently  so  that  acute  situations  should  not  arise.  The  rate  of  re- 
covery and  convalescence  depends  upon  the  severity  of  the  attack.  Naturally, 
before  admission  to  a  convalescent  home,  the  patient  must  be  free  of  fluid  and 
pennitted  to  regain  his  strength  since  congestive  failure  often  is  associated  with 
considerable  asthenia.  Except  in  the  very  severe,  persistent  cases,  this  can  usually 
be  effected  in  two  to  four  weeks,  i.e.,  one  or  two  weeks  after  disappearance  of 
the  edema.  Duiung  this  time  the  patient  has  become  ambulatory  and  tested  for 
recurrence  of  edema.  These  patients  often  experience  shortness  of  breath,  weak- 
ness and  fatiguability  at  this  stage,  but  these  symptoms  may  be  the  result  of 
inaction  and  fear. 

At  the  convalescent  home  a  simple  l)ut  reliable  method  of  detecting  the  onset 
of  invisible  edema  is  to  weigh  the  patient  daily.  A  sudden  gain  of  se\'eral  pounds 
suggests  congestive  failure,  even  in  the  absence  of  dyspnea,  and  the  nurse  may 
give  a  mercurial  injection.  Of  course,  patients  recently  recovered  from  congestive 
failure  should  be  on  a  salt  poor  diet,  i.e.,  one  containing  approximately  2  gm  of 
sodium  chloride.  This  can  usually  be  arranged  without  too  great  effort  by  the 
diet  kitchen.  Tomato  juice  and  medications  containing  sodium  should  be  avoided. 
Often  vitamins  and  small  doses  of  dexedrine  are  helpful  in  overcoming  asthenia. 

The  convalescent  home  is  not  only  a  place  for  the  patient  to  regain  his  strength 
and  cardiac  reserve  but,  perhaps  more  important,  it  may  be  used  to  encourage 
the  patient  and  help  him  to  emotional  stability.  The  cardiac  patient  usually 
lives  in  perpetual  anxiety  and  fear  of  death.  His  is  the  narrow  world  of  the  sick 
who  are  diffident  and  dependent.  They  must  be  given  reassurance  and  made  to 
realize  that  they  can  again  become  useful  and  often  gainful.  Their  interests 
must  be  broadened  and  directed  into  healthy  channels.  They  can  then  give  up 
their  attitude  of  dependence.  Depending  on  the  seriousness  of  their  condition, 
they  must  realize  their  limitations  and  face  reality  but  never  should  their  spirit 
be  overwhelmed. 

At  first  their  past  interests  should  be  revived  and  encouraged  as  far  as  possible. 
Various  types  of  occupational  therapy  may  be  employed.  It  may  be  possible  to 
attempt  vocational  rehabilitation.  Of  course,  it  may  be  necessary  to  lead  the 
patient  into  a  new  type  of  work  less  strenuous  or  demanding  than  his  previous 
occupation. 

During  convalescence,  recreational  facilities  are  of  great  value,  particularly 
for  those  unable  to  engage  in  occupational  or  vocational  therapy.  In  addition  to 
motion  pictures,  various  types  of  games,  books  and  music  should  be  available. 

It  would  be  of  great  advantage  to  have  a  psychiatrist  attached  to  the  con- 
valescent home,  either  part  time  or  as  consultant,  who  may  be  able  to  interview 
each  patient  briefly  and  thus  select  those  who  require  further  assistance. 

It  is  well  recognized  that  there  is  an  acute  shortage  of  convalescent  facilities 
for  cardiac  patients.  This  is  true,  particularly,  of  those  between  the  ages  of  14 
and  20  years.  This  need  can  be  only  partially  relieved  l\y  admitting  cardiac  pa- 
tients to  the  present  convalescent  homes.  The  need  for  additional  facilities  erected 
for  cardiac  patients  alone,  .should  be  borne  in  mind  by  these  concerned  with  the 
problems  of  convalescent  care. 
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PERCY  KLINGENSTEIN,  M.D. 
GENERAL  CONSIDERATIONS 

Convalescence  has  been  described  and  is  generally  considered  to  be  that  stage 
which  takes  place  progressively  from  the  time  disease  ceases  to  attack  up  to  the 
time  when  the  patient  is  again  in  normal  health.  This  concept  is  as  old  as  man's 
first  illness.  Heylerus  (1)  in  his  graduation  thesis  in  1732  at  Leipsic  compiled  the 
opinions  of  eai'lier  authorities  under  the  title:  "De  Statu  Convalescentia." 
The  changes  in  the  concept  of  the  nature  of  convalescence  with  the  principle  of 
continuity  of  medical  care  and  responsibility  accepted  by  the  con\'alescent 
agency  has  greatly  broadened  the  entire  scope  of  medical  practice  in  this  field. 
The  value  of  proper  convalescent  care  is  considered  to  be  the  opportunity  it 
offers  for  the  recuperative  process  to  continue  uninterruptedly  and  thus  hasten 
the  return  of  the  patient  to  his  customary  mode  of  life  and  work.  Along  with  this 
orientation,  modern  surgical  practices  have  considerably  shortened  the  hospital 
stay  of  patients  following  operation. 

Early  ambulation,  while  not  a  new  therapeutic  concept,  has  gradually  become 
a  routine  postoperative  measure.  Not  only  has  it  resulted  in  benefit  to  the  pa- 
tient in  the  immediate  postoperative  course,  as  attested  by  Powers  (2)  and 
Whipple  (3)  who  reported  on  500  and  1000  patients  respectively  so  managed  and 
benefited,  but  it  has  resulted  in  a  marked  reduction  in  the  in-hospital  stay  of 
patients  following  operation.  This  measure  in  combination  with  marked  im- 
provement in  anteoperative  preparation  for  surgery  and  advances  in  postopera- 
tive therapy,  increased  skill  in  carrying  out  complicated  surgical  procedures, 
has  resulted  in  a  marked  shortening  of  the  in-hospital  stay  of  patients  recovering 
from  stomach  operations.  Within  the  memory  of  the  writer  a  four-week  hospital 
sojourn  was  considered  an  a\'erage  length  of  time  whereas  today,  unless  the 
postoperative  course  is  unduly  complicated,  a  patient  is  ready  for  discharge 
within  ten  days  and  not  infrequently  after  one  week  could  be  considered  ready 
for  convalescent  care.  This  results  in  great  benefits  to  the  patient  and  hospital. 
The  foraier,  upon  discharge,  realizes  he  has  passed  one  of  the  "milestones"  upon 
the  road  to  restored  health  and  activity;  the  latter  can  render  increased  service 
to  the  public  it  serves  by  making  its  facilities  available  to  more  patients  and 
thereby  diminish  the  size  of  the  list  of  people  seeking  hospital  admission.  This, 
however,  carries  with  it  a  responsibility  on  the  part  of  those  in  whose  care  the 
convalescent  is  entrusted.  This  is  singularly  relevant  to  tlie  large  group  of  pa- 
tients who  have  undergone  a  gastric  operation.  A  knowledge  of  the  nature  of  the 
surgical  procediu'e,  the  altered  physiological  mechanisms  and  their  by-eft"ects, 
an  awareness  of  the  complications  that  can  and  occasionally  do  occur  in  the  con- 
valescent period  following  this  type  of  surgical  procedure,  must  be  appreciated 


*  From  the  Surgical  Service  of  Dr.  Ralph  C'olp. 

31 


32 


PERCY  KLINGENSTEIN 


in  order  not  only  to  care  for  individual  symptoms  as  they  arise  but  to  provide 
an  integrated  program  of  convalescence.  Insofar  as  is  possible,  the  specific  prob- 
lems related  to  the  "gastric"  patient  will  he  stressed  in  contradistinction  to  the 
general  convalescent  problem  of  any  laparotomized  patient  although,  here,  too, 
certain  situational  factors  will  needs  be  emphasized. 

Operations  on  the  stomach,  in  the  main,  are  performed  for  two  types  of  dis- 
ease: ulcers  and  new-growths.  In  the  former  group  the  ulcer  is  either  located  in 
the  stomach  itself  or  in  the  duodenum.  For  the  most  part,  duodenal  ulcer  is  a 
disease  of  males  in  contradistinction  to  gastric  ulcer  which  more  nearly  affects 
both  sexes  equally.  The  male  patient  who  had  been  operated  upon  for  duodenal 
ulcer  is  usually  in  the  "bread-winning"  age  group  who  has  been  treated  surgically 
only  after  a  prolonged  period  of  medical  therapy  or  for  some  complication  of  the 
ulcer  such  as  perforation,  bleeding  or  stenosis.  It  has  long  been  felt  that  this 
group  as  a  whole  manifest  a  characteristic  personality  pattern  or  conflict  situa- 
tion which  is  accompanied  by  or  leads  to  hypersecretion,  hypermotility  and  other 
abnormalities  of  gastric  function.  It  is  important  that  this  concept  be  stressed  in 
all  ulcer  patients  to  the  end  that  whenever  possible  the  interrelationship  of  the 
patient  to  this  di.sease  be  taken  cognizance  of  in  any  convalescent  regimen.  Op- 
erations for  ulcer  are  symptomatic  in  that  they  cannot  eliminate  the  underlying 
diathesis  although  they  aim  to  cure  the  disease  by  eliminating  the  acid-secretory 
factor  which,  if  completely  eliminated,  results  in  cure.  This  is  variously  accom- 
plished. The  operation  most  commonly  practiced  is  subtotal  resection  of  the 
stomach.  This  entails  removing  about  three-fourths  of  the  stomach  and  estab- 
lishing gastrointestinal  continuity  by  anastomosing  the  most  proximal  jejunum 
to  the  cut  stomach  end.  In  the  older  age  group  or  in  patients  in  whom  it  is 
thought  contraindicated  because  of  attendant  medical  complications,  a  posterior 
gastroenterostomy  is  done.  The  beneficial  results  of  this  procedure  is  brought 
about  by  a  regurgitant  neutralization  of  the  excess  acid  secretions  in  contradis- 
distinction  to  gastrectomy  which  seeks  to  eliminate  the  hormonal  stimulus  to 
gastric  secretion  contained  in  the  antrum  of  the  stomach  which  is  resected.  Re- 
cently, alone,  or  in  combination  with  either  of  these  operations,  resection  of 
both  vagus  nerves  has  been  employed  in  a  further  effort  to  diminish  the  secretion 
of  acid.  This  procedure  is  particularly  applicable  in  patients  who  have  recurrent 
ulceration  at  the  stoma  or  who  have  bled  without  demonstrable  ulcers  being 
found  at  operation. 

In  the  main,  gastric  ulcer  is  similarly  managed  as  is  the  duodenal  variety. 
Yet  the  physiological  alterations  here  are  noteworthy  in  that  gastrectomy  uni- 
formly produces  an  anacidity  which  leads  to  cure  in  practically  one  hundred 
per  cent  of  patients  so  managed. 

Operations  for  malignant  disease  of  the  stomach  run  the  gamut  between  those 
imfortunate  individuals  in  whom  the  disease  has  already  spread  beyond  the 
anatomical  l)oimdaries  of  removal,  rendering  them  completely  inoperable,  and 
those  in  whom  resection  can  l)e  done  l)ut  the  disease  not  completely  encompassed 
and  those  in  whom  extensive  removal  of  a  confined  growth  for  prolonged  alle- 
viation, if  not  cure.  Complete  gastrectomy,  now  practiced  more  frequently  than 
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ever  before,  poses  problems  in  convalescent  management  which  will  be  enumer- 
ated subsequently.  Operative  approach  to  the  stomach  is  most  commonly  prac- 
ticed through  an  abdominal  incision  although  tumors  of  the  upper  end  or  cardia 
are  frequently  removed  trans-thoracically  or  through  a  combined  abdomino- 
thoracic incision.  This  type  of  incision  is  prone  to  give  rise  to  convalescent 
symptoms  which  will  be  discussed  under  the  general  management  of  the 
"wound." 

It  is  obvious  that,  following  a  gastroenterostomy  or  gastric  resection,  the 
physiology  of  the  stomach  is  abruptly  changed.  In  the  presence  of  destruction 
the  stomach  enlarges  in  size  and  the  total  weight  of  the  stomach  musculature  in- 
creases. In  aggravated  instances  the  stomach  may  become  atonic  and  peristaltic 
waves  diminish  both  in  frequency  and  power.  Following  operation,  the  increased 
force  and  heights  of  the  peristaltic  phenomena  diminish  at  quite  a  rapid  rate  and 
even  in  the  long  neglected  case  the  dilatation  diminishes  and  the  peristalses  are 
less  vigorous  and  run  in  more  normal  sequence.  One  is  dealing  then  with  a 
stomach  in  which  normal  function  has  been  disturbed  for  a  considerable  period  of 
time  with  the  factor  producing  if  (obstruction)  suddenly  done  away  with  by  the 
gastroenterostomy  or  gastrectomy.  There  is,  in  addition,  a  stomach  that  is  fre- 
quently the  seat  of  a  gastritis.  In  patients  who  have  had  a  vagotomy,  gastric 
distention  and  delayed  emptying  with  diminution  in  the  number  and  activity  of 
the  peristaltic  waves  are  the  physiological  result  of  this  neurogenic  interruption. 
This  complication  is  less  in  evidence  if  gastroenterostomy  accompanies  the 
vagotomy. 

It  is  readily  discernible  that  these  altered  physiological  mechanisms  cannot 
be  entirely  eliminated  by  the  time  a  patient  has  made  an  operative  recovery  of 
sufficient  degree  to  permit  hospital  discharge  and  it  is  in  the  convalescent  period 
that  detailed  attention  must  be  directed  to  these  factors  which  not  infrequently 
influence  convalescent  symptomatology  and  form  the  basis  for  completely  re- 
stored gastric  function. 

Other  general  constitutional  deficiencies  as  the  result  of  long  standing  ulcer 
disease  not  completely  remedied  by  either  pre-  or  postoperative  therapy  will  be 
enumerated  here  to  be  discussed  more  fully  under  the  appropriate  section  of 
convalescent  management.  Anemia  following  operation,  particularly  in  patients 
W'ho  have  bled  before  surgery,  is  commonplace.  Loss  of  weight  and  muscular 
tone  go  hand  in  hand.  Marked  protein  deficiency  (hypoproteinemia),  in  spite 
of  replacement  therapy,  is  frequently  not  completely  replenished.  Vitamin  defi- 
ciencies are  a  common  secjuel  of  ulcer  disea.se  with  its  complications  as  well  as  in 
malignant  disease  of  the  stomach. 

CONVALESCENT  MANAGEMENT  OF  SPECIFIC  PROBLEMS 
RELATED  TO  THE  SURGERY  OF  THE  STOMACH 

Wound  Management  and  Care.  Even  though  patients  are  not  discharged  until 
their  wounds  are  healed,  it  is  not  uncommon  for  convalescent  complications  to 
occur.  The  incision  is  the  tell-tale  evidence  of  the  surgical  procedure  and  the 
patient  is  prone  to  pay  particular  attention  to  this  phase  of  his  altered  anatomy. 
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The  incision  usually  employed  is  an  epigastric  one,  in  some  instances  reaching 
as  high  as  the  xiphoid  process.  Very  seldom  this  cartilage  may  be  traumatized 
by  a  retractor  with  resultant  pain.  Stainless  steel  wire  is  frequently  used  as  su- 
ture material  which  if  not  cut  sufficiently  short  and  inverted  may  present  as 
tiny  palpable  nodules  along  the  course  of  the  incision  occasionally  even  becoming 
somewhat  sensitive  upon  palpation.  With  increased  exercise  during  the  conva- 
lescent period,  the  patient  may  complain  of  pain  and  become  apprehensive  of 
their  presence.  Reassurance  and  warm  compresses  will  suffice.  The  wound  may 
occasionally  become  the  seat  of  delayed  suppuration  presenting  all  the  classical 
symptoms  and  signs  of  infection,  viz.,  induration,  redness,  warmth  and  swelling. 
These  infections  are  for  the  most  part  localized  and  form  a  -small  abscess  under 
conservative  management  which  can  be  readily  incised  when  they  present  sub- 
cutaneously. 

In  patients  in  whom  the  duodenal  stump  has  been  drained,  final  healing  fre- 
quently has  not  occvu'red  upon  discharge.  For  the  most  part  secretion  from  the 
sinus  is  serous  and  presents  no  problem.  On  the  other  hand,  the  drainage  occa- 
sionally is  persistent  and  frankly  purulent  and  accompanied  by  a  sense  of  right 
upper  ([uadrant  fullness  not  infrequently  associated  with  pain.  This  may  be 
caused  by  an  infected  nonal^sorbable  suture,  either  silk  or  linen,  or  by  a  periduo- 
denal exudate  in  some  cases  of  sizable  proportions.  Temperature  is  usually 
present  and  for  the  most  part  the  exudate  will  subside  under  appropriate  anti- 
biotic therapy,  and  warm  tub  baths.  Rarely  do  these  localized  suppurations  go 
on  to  form  subhepatic  absces.ses  which  require  incision.  Commonly,  the  offend- 
ing sutvu'e  will  present  itself  in  the  lip  of  the  wound.  After  removal  the  sinus 
will  close  spontaneously  with  subsidence  of  the  pain  and  induration. 

Combined  abdomino-thoracic  incisions  have  a  tendency  to  be  tender  and 
frequently  patients  complain  bitterly  of  intercostal  pain.  If  excessive,  thus  pre- 
venting the  patient  from  indulging  in  a  rehabilatation  program,  intercostal 
nerve  block  should  be  done.  Patients,  aside  from  a  very  occasional  one  who  has 
had  a  transthoracic  vagotomy  (now  very  uncommonly  practiced),  have  had  the 
incision  used  for  cardiac  resection  or  total  gastrectomy  and  unless  the  wound 
is  painless  respiration  will  be  guarded.  In  this  elderly,  already  depleted  group 
diminished  respiratory  excursion  often  results  in  decreased  vital  capacity  and  at- 
electasis with  its  tendency  to  pneumonitis. 

Intraabdominal  Suppuralion  and  Subphrenic  Abscess.  Whereas  the  incidence 
of  these  complications  has  been  markedly  decreased  as  the  result  of  improvement 
in  the  technic  of  gastric  surgery  and  the  almost  routine  use  of  antibiotic  therapy 
in  the  postoperative  period,  localized  intraabdominal  injection  can  still  manifest 
itself  in  the  convalescent  period.  As  a  rule,  these  patients  have  run  a  somewhat 
stormier  postoperati\-e  course,  have  had  more  abdominal  distention  and  gastric 
retention  than  normal,  and  the  temperature  has  persisted  for  a  longer  time  than 
ordinarily  anticipated.  The  recovery,  although  retarded,  is  deemed  complete.  In 
the  convalescent  period  the  patient  is  again  prone  to  run  temperature.  Costal 
pain,  increased  by  respiration,  or  shoulder  pain  should  immediately  raise  the 
suspicion  of  a  subphrenic  collection.  Fluoroscopy  to  determine  the  excursions 
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of  the  leaves  of  the  (lii),pliraf2;m  luid  x-ray  studies  slioiild  Ijc  made.  Not  infre- 
quently, a  left-sided  subphrenic  abscess  will  be  difficult  to  detect  until  a  Seidlitz 
powder  is  ingested  to  outline  the  stump  of  stomach,  the  distance  of  the  "Magen- 
blase"  from  the  diaphragm  serving  as  a  means  of  appreciating  the  presence  or 
absence  of  an  abscess  in  this  region.  I  should  advise  against  exploratory  aspiration 
to  establish  the  diagnosis  in  a  convalescent  home.  Occasionally  a  residual  pelvic 
abscess  will  manifest  itself  by  frequent  bowel  movements,  rectal  tenesmus,  fre- 
quency of  and  painful  micturition. 

Chest  Complications  in  Convalescence.  Thanks  to  antibiotic  therapy,  postop- 
erative pulmonaiy  complications  no  longer  hold  the  dread  for  the  gastric  surgeon 
they  formerly  did,  but  this  does  not  mean  they  have  become  completely  extinct. 
Particularly  in  the  aged,  long  standing  chronic  bronchitis  with  bronchial  dilata- 
tion or  in  some  cases  even  well  developed  bronchiectasis  is  existent  prior  to 
operation.  The  unwillingness  of  these  patients  to  empty  their  bronchi  because 
of  the  pain  incident  to  coughing  often  results  in  patchy  atelectasis  and  pneu- 
monitis. They  still  harbor  areas  of  consolidation  sometimes  only  visible  on  X-Ray 
and  not  appreciated  clinically.  Whereas  these  infections  are  prophylactically 
dealt  with  by  bronchoscopic  aspiration  and  usually  are  completely  subsided  at  the 
time  of  discharge,  it  is  noteworthy  that  their  incidence  is  unusually  high  follow- 
ing gastric  operations.  That  some  of  these  patients  will  carry  symptoms  of  their 
pneumonitis  into  the  convalescent  period  is  highly  likely  and  efforts  must  be 
directed  to  prevent  reinfection,  lessen  the  embarrassing  cough  and  note  any 
change  in  the  amount  or  nature  of  the  expectorated  material  in  order  to  appre- 
ciate an  occasional  pulmonary  abscess.  Fluid  in  a  costo-phrenic  sinus  may  be  a 
residuum  of  a  pneumonitis  or  presage  a  subphrenic  purulent  collection.  Chest 
pain  will  be  discussed  in  the  following  paragraph. 

Venous  Thrombosis.  Not  infrequently,  postoperative  venous  thrombosis  will 
occur  in  the  convalescent  period.  Unfortunately  there  is  no  evidence  that  early 
ambulation  has  diminished  the  incidence  of  this  postoperative  complication. 
Frequently  signs  are  meager  and  the  occasional  leg  pain  complained  of  by  the 
patient  is  considered  to  be  of  muscular  origin.  There  may  be  little  if  any  evidence 
of  swelling,  discoloration  or  tenderness  and  the  only  clinical  feature  may  be  a 
slight  rise  in  temperature  which,  if  unexplained,  should  direct  attention  to  the 
extremities  as  its  possible  source.  The  importance  of  this  complication  is  the 
danger  of  pulmonary  embolism  and  any  chest  pain  made  worse  by  deep  inspira- 
tion unless  completely  accounted  for  by  a  local  pulmonary  process  should  direct 
attention  to  a  phlebothrombosis,  with  pulmonary  embolism  as  the  etiological 
factor.  The  patient  recovered  from  a  known  postoperative  thrombophlebitis 
presents  a  problem  in  convalescent  management  and  it  is  here  that  much  can 
be  accomplished  in  preventing  a  very  disabling  condition  known  as  the  "post- 
phlebitic  syndrome."  In  these  cases,  the  limbs  become  swollen  in  the  erect  posi- 
tion with  marked  venous  stasis.  If  untreated  at  the  inception,  prolonged  disability 
ensues  usually  ending  in  chronic  malleolar  ulceration.  Supportive  bandages  very 
exactingly  applied  serve  in  most  instances  to  lessen  the  swelling.  The  patient 
should  sleep  with  the  limb  elevated  and  the  bandages  applied  before  arising  in 
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the  morning.  In  some  instances  a  Unna  starch  paste  type  of  bandage  should  be 
used  until  a  well-fitting  elastic  stocking  can  be  procured. 

Body  Stores  of  Proteins,  Vitamins,  and  Anemia.  All  the  detailed  attention  prior 
to  and  after  operation  pertaining  to  1)  the  state  of  hydration;  2)  the  body  stores 
of  protein;  3)  the  total  daily  caloric  intake;  4)  the  vitamin  intake;  and  5)  the 
presence  or  absence  of  anemia  are  all  most  important  in  the  convalescent  period. 
The  state  of  hydration  of  patients  who  are  taking  food  l)y  mouth  in  ample  quan- 
tity poses  no  problem.  If  vomiting  or  diarrhea  should  occur  in  a  patient  preopera- 
tively  dehydrated,  it  may  recjuire  a  prompt  institution  of  pai-enteral  fluids.  In- 
ability to  retain  and  digest  an  ordinary  well-balanced  diet  leads  the  patient  with 
a  lesion  of  the  upper  gastrointestinal  tract  to  adopt  an  easily  digested,  high  carbo- 
hydrate diet.  Such  patients  as  a  rule  are  hypoproteinemic.  Even  though  the 
parenteral  protein  hydrolysates  in  the  pre-and  postoperative  period  .supply  the 
tissues  with  readily  assimilable  amino-acids,  the  ordinary  postoperative  diet  is 
not  sufficiently  rich  in  proteins  and  great  efforts  should  be  expended  in  the  con- 
valescent period  to  supply  a  sufficiently  high  protein  diet  to  overcome  all  tendency 
to  hypoproteinemia.  Anemia  is  frequently  of  marked  degree  in  bleeding  duodenal 
ulcer  and  in  carcinoma  of  the  .stomach.  Even  though  blood  transfusions  in  the 
pre-  and  postoperati\  e  period  elevates  the  hemoglobin  to  a  point  at  which  sur- 
gery is  considered  safe,  the  loss  of  blood  at  operation,  a  much  larger  quantity 
than  is  ordinarily  appreciated,  and  the  bloody  drainage  from  the  stomach  after 
operation  makes  frequent  hemoglobin  determinations  advisable  in  the  convales- 
cent period.  It  is  surprising  to  find  how  low  hemoglobin  values  can  be  without 
any  clinical  manifestations.  Iron  therapy  with  the  judicious  use  of  even  a  single 
blood  transfusion  can  act  as  a  stimulus  to  new  red  cell  formation  in  the  absence 
of  which  the  anemia  would  persist  unduly  long  and  retard  convalescence.  De- 
ficiencies of  Vitamin  C  and  members  of  the  B  complex  are  almost  uniformly 
present  in  patients  undergoing  gastric  surgery  and  should  be  continued  through- 
out the  convalescent  period. 

Bowel  Habits.  As  a  rule,  patients  will  carry  over  into  the  convalescent  period 
their  regularly  established  bowel  habits.  Occasionally  after  vagotomy  patients 
previously  constipated  will  notice  a  regularity  not  previously  experienced  and 
in  a  very  few  instances  frequent  bowel  movements  will  result.  Patients  should 
be  encouraged  to  have  a  daily  evacuation  without  recourse  to  cathartics  or 
enemata,  although  in  certain  instances  mild  laxatives  may  have  to  be  used  until 
regular  bowel  habits  have  become  reestablished. 

Gastric  Function  with  Particular  Emphasis  on  Diet  in  Convalescence.  In  spite 
of  every  other  consideration  in  the  convalescent  management  of  the  ulcer  patient, 
none  is  of  greater  importance  than  the  intelligent  management  and  advice  for 
symptoms  referal)le  to  the  ingestion  of  food.  The  patient  who  has  suffered  length- 
ily and  severely,  usually  over  a  long  period  of  time  and  who  submits  to  surgery 
for  the  cure  of  his  ulcer,  naturally  anticipates  the  hope  that  he  will  no  longer 
need  dietary  restrictions  and  that  his  stomach  trouble  is  now  happily  a  thing 
of  the  past.  To  be  sure,  certain  preoperative  symptoms  will  have  disappeared  as 
the  result  of  operation.  The  ulcer  pain  will  have  been  relieved.  A'omiting  as  the 


CONVALESCENT  THERAPY  AFTER  OPERATIONS  ON  STOMACH 


37 


result  of  obstruction  will  have  disappeared  but,  as  previously  mentioned,  sur- 
gery will  have  effected  a  change  in  the  physiology  of  digestion  and  gastric  motor 
activity  which  will  need  to  be  translated  into  1)  an  evaluation  of  certain  gastric 
symptoms  in  the  convalescent  period,  and  2)  the  institution  of  a  dietary  regimen 
which  will  best  meet  the  needs  of  this  altered  mechanism. 

It  is  not  unusual  for  a  patient  to  notice  after  gastrectomy  that  epigastric 
fullness  comes  on  if  a  full  meal  is  assayed.  Occasionally,  eructation  and  belching 
will  occur  as  will  heartburn  in  a  number  of  cases.  The  fully  developed  post- 
gastrectomy syndrome  studied  by  Adlersberg  and  Hammerschlag  (4)  in  which 
dizziness,  profuse  perspiration,  palpitation  and  weakness  occur  after  the  intake 
of  food  usually  comes  on  later  than  the  convalescent  period  but  steps  should 
be  taken  should  any  of  these  symptoms  be  complained  of  to  orient  the  patient 
and  advise  him  as  to  the  proper  spacing  of  meals,  the  quantity  of  food  to  be 
taken  at  one  time,  and  to  reassure  him  that  once  his  stomach  is  acclimiated  to 
the  changed  capacity  for  food,  symptoms  will  largely  abate.  I  feel  that  although 
some  of  these  symptoms  are  undoubtedly  caused  by  mechanical  factors,  small 
stomach  and  rapid  emptying  with  the  rapid  passage  of  food  into  the  jejunum, 
patients  of  the  emotional,  high-strung,  asthenic  type  are  most  apt  to  develop 
this  train  of  sequelae.  It  is  in  the  convalescent  period  that  they  should  be  en- 
couraged by  sympathetic  understanding,  for  if  the  condition  becomes  exag- 
gerated, a  vicious  circle  is  created  which  may  result  in  what  is  commonly  called 
the  "gastric  cripple."  These  patients  may  have  serious  psychoneurotic  manifes- 
tations and  should  if  possible  be  seen  by  a  psychiatrist  early,  after  operation. 
This  train  of  symptoms  is  usually  bound  up  with  an  inability  to  gain  weight  and 
while  weight  loss  prior  to,  and  after,  operation  is  considerable,  a  number  of 
gastrectomized  patients  find  it  very  difficult  ever  to  attain  their  previous  best 
weight. 

Practically  every  ulcer  patient  subject  to  a  restricted  diet  finds  himself  ob- 
sessed by  an  intense  craving  for  tasty  and  nourishing  food.  His  appetite  is  good 
and  his  desire  for  food  unimpaired.  It  is  not  surprising  therefore  that  many  of 
the  patients  will  crave  for  highly  seasoned,  spiced  foods  which  should  be  inter- 
dicted. 

I  am  not  prepared  to  prescribe  a  regimented  convalescent  diet  for  a  gastric 
patient  but  the  following  advice  should  be  adhered  to:  1)  Not  to  eat  anything 
that,  by  experience,  causes  distress;  2)  Not  to  eat  fried  foods  of  any  kind;  3) 
Not  to  eat  pickled  or  cured  meats;  4)  Not  to  eat  clams,  canned,  or  very  oily 
fish;  5)  Not  to  eat  relishes  or  pickles.  In  the  main,  the  diet  should  be  rich  in 
proteins,  highly  calorigenic  without  great  bulk,  and  appetizingly  prepared.  A 
well  balanced  diet  in  the  convalescent  period  may  well  be  composed  of  a  choice 
of  the  following  items:  eggs,  2  or  4  in  a  day,  cooked  in  any  way;  V)read  and  rolls 
of  any  type;  milk,  from  2  to  4  glasses  a  day;  unsalted  butter,  liberally;  purees 
and  bisques;  hashed  and  creamed  vegetables;  scraped  or  chopped  meat,  chicken, 
fish,  not  including  salmon  and  sardines,  and  preferably  boiled;  cereals;  cheese 
(cottage,  cream,  pot  cheese);  apple  sauce,  baked  apples,  bananas;  custards  of 
all  kinds,  no  raisins;  gelatine  and  jello;  chocolate,  cocoa,  milk  and  egg  nogs. 
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Occasionally  a  patient  will  tkn  elop  an  intolerance  for  milk  and  various  substitutes 
can  be  tried. 

Specific  problems  in  convalescent  management  of  the  patient,  who  has  had 
a  total  gastrectomy  resolve  themselves  mostly  in  frecinent  two-hourly  feedings 
of  a  semi-soft,  highly  caloric  type  of  diet,  amply  fortified  by  vitamins. 

Occasionally,  a  patient  will  need  jejunostomy  feedings.  The  aliment  as  advo- 
cated by  Hollander  will  furnish  the  necessary  calories,  minerals,  ash  and  vita- 
mins. It  is  important  to  see  that  the  feedings  are  given  slowly,  that  the  tube 
remains  patent  and  that  the  aliment  does  not  occasion  diarrhea  or  abdominal 
cramps.  Needless  to  say,  the  tube  should  be  made  secure  and  care  should  be 
exercised  that  it  is  not  displaced. 

SUMMARY 

The  problem  of  the  convalescent  management  of  the  patient  recovering  from 
a  gastric  operation  has  been  approached  from  the  standpoint  of  1)  the  impor- 
tance of  appreciating  the  fact  that  early  discharge  from  the  hospital  entails  an 
added  responsibility  for  careful  observation  and  evaluation  of  the  patient,  and 
2)  an  appreciation  of  the  altered  gastric  function  and  physiology  which  makes 
convalescent  care  both  a  challenge  and  a  most  important  step  on  the  road  to 
physical  and  economic  rehabilitation. 
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CARE  OF  THE  COLOSTOMY* 


ALBERT  S.  LYONS,  M.D. 

The  large  numl)er  of  intestinal  operations  now  being  performed  on  many  of  the 
surgical  serx-ices  throughout  the  country  has  given  rise  to  the  need  for  increased 
convalescent  facilities  for  patients  with  abdominal  colostomies.  Yet  it  is  pai'ticu- 
larly  the  patient  with  a  colostomy  who  finds  great  difficulty  in  gaining  admission 
to  an  institution  for  convalescent  care.  The  usual  objections  to  accepting  a 
patient  with  a  colostomy  are:  the  disturbing  fecal  odor;  the  e.xcessive  time  re- 
quired of  the  nursing  personnel;  the  inadequacy  of  bathroom  facilities. 

Much  of  the  resistance  to  the  admission  of  a  patient  with  a  colostomy,  how- 
ever, would  disappear  if  it  were  realized  that  the  management  of  the  colostomy 
can  be  simple,  may  be  undertaken  by  the  patient  personally  without  assistance, 
and  actually  may  recfuire  no  more  total  time  per  week  in  the  bathroom  than  is 
taken  up  by  the  average  convalescent  patient.  Moreover,  many  of  the  offensive 
features  are  due  to  poor  management  and  to  lack  of  experience  in  the  handling 
of  some  of  the  difficulties  which  may  arise. 

The  following  statements  summarize  some  of  the  principles  and  details  of  man- 
agement in  the  hope  that  they  may  be  of  aid  to  nurses,  attendants  and  physicians 
whose  experience  with  colostomy  problems  is  limited  because  of  infrequent  con- 
tacts. 

Lest  an  erroneous  impression  be  obtained  of  the  number  of  difficulties  arising 
in  the  general  management  of  a  colostomy,  it  is  to  be  realized  that  this  paper  is 
concerned  largely  with  the  handling  of  the  complications,  in  order  that  the  rela- 
tively few  people  who  find  difficulty  may  join  the  ranks  of  the  great  majority 
who  have  succeeded  in  complete  and  confident  mastery  over  their  colostomies. 

Colostomies  may  be  permanent  or  temporary.  The  permanent  type  most  often 
found  is  the  terminal  opening  of  the  sigmoid  and  is  usually  located  in  the  lower 
abdomen.  This  terminal  colostomy  is  the  one  most  feared  and  yet  is  the  easiest 
to  control.  The  temporary  colostomy  may  be  1)  loop  type;  2)  double-barrelled 
with  a  spur;  3)  double  barrelled  with  separation  of  the  hmbs.  They  may  be  pres- 
ent in  any  quadrant  of  the  abdomen  and  may  be  placed  in  the  cecum,  transverse, 
descending  or  sigmoid  colon. 

THE  PERMANENT  COLOSTOMY 

The  Diet.  The  purpose  of  dietary  control  is  to  constipate  the  patient  so  that 
the  colostomy  will  not  function  except  upon  irrigation.  Thus,  a  well  controlled 
colostomy  is  one  which  functions  only  when  the  patient  decides  it  is  to  work. 
The  following  is  a  composite  set  of  instructions  whicli  have  been  found  successful 
in  attaining  desired  dietary  control. 

Foundation  did:  (The  following  foods  may  be  eaten  to  ol^tain  regulation) 

Meats:  bacon,  liver,  beef,  chicken,  lamb. 

Fish:  boiled  or  broiled. 

*  From  the  Surgical  Service  of  Dr.  .J.  H.  Garlock. 
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Eggs:  boiled,  scrambled,  poached. 

Vegetables:  potato,  rice. 

Bread:  toast,  white  or  rye;  plain  crackers. 

Cereals:  farina,  cream  of  wheat,  puffed  rice  or  wheat,  corn  flakes,  rice  krispies, 

strained  oatmeal,  noodles,  spaghetti  without  sauce. 
Be\'erages:  weak  coffee,  weak  tea,  light  cream,  !)oiled  milk. 
Soup:  without  vegetables  or  spices. 

Desserts:  custards,  cornstarch  puddings,  junkets,  gelatins,  rice  puddings, 
tapioca,  simple  cakes  and  cookies,  plain  ice  cream,  sugar. 

Additions:  (These  foods  may  be  added  after  regulation  is  obtained) 
Juices:  strained  orange  juice. 

Fruit:  banana,  canned  or  cooked  peaches,  apricots,  pears,  applesauce,  baked 
apple  without  skin. 

Vegetables:  pureed.  If  purees  are  tolerated,  then  try  cooked  vegetables,  tender 
carrots,  beets,  squash,  asparagus,  green  lettuce  in  small  amounts  with  plain 
mayonnaise. 

Milk:  unboiled 

Cheeses:  cream,  American  and  Swiss. 
Desserts:  Jelly  or  jams  without  seeds. 

Prohibitions:  (these  foods  usually  interfere  with  regulation) 
Spices:  such  as  mustard,  horseradish,  catsup,  vinegar. 
Uncooked  vegetables:  cucumbers,  spinach,  celery,  cabbage. 
Raw  fruits. 

Beverages:  iced,  charged. 

Cereals:  brans,  wheats. 

Breads:  whole  wheat,  pumpernickel. 

Meats:  pork,  veal,  duck. 

Fried  foods. 

Instructions  to  the  patient: 

The  foregoing  diet  is  used  to  produce  constipation.  When  the  colostomy  is 
regulated,  the  additions  may  be  tried.  If  the  colostomy  still  remains  regulated, 
further  experimentation  is  allowed  by  adding  one  food  at  a  time. 

Individuals  may  react  differently  to  the  same  foods,  and  it  is  essential  that  the 
particular  food  which  causes  diarrhea  or  flatulence  be  determined  bj^  the  method 
of  trial  and  error  in  each  patient.  Indeed,  there  are  some  patients  in  whom  an 
unrestricted  and  varied  diet  may  have  no  ill  effect  at  all  on  colostomy  manage- 
ment, Avhile  others  cannot  violate  the  strict  rules  one  iota  without  recurrence 
of  annoying  looseness  or  frequency  of  bowel  movements.  This  regimen  therefore 
is  suggested  as  a  pattern  to  be  observed  or  modified  according  to  the  needs  of 
the  individual. 

The  Irrigation. 

Schedule.  Tlie  frequency  of  irrigation  will  vary  among  individuals  from  daily 
to  twice  weekly.  The  majority  of  patients  find  irrigation  every  other  day  most 
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suitable.  It  is  probably  best  to  start  a  regimen  of  irrigation  every  other  day, 
coupled  with  the  dietary  management,  while  the  patient  is  still  in  the  hospital. 
Only  after  the  routine  has  been  well  under  way  should  modifications  be  at- 
tempted. Most  patients  use  the  early  morning  for  irrigation.  Thin  practice  is 
usually  satisfactory,  but  for  some  it  may  be  advantageous  to  irrigate  the  colos- 
tomy before  bedtime.  This  is  a  particularly  convenient  period  for  those  who 
require  a  relatively  long  time  or  who  find  that  shortly  after  completion  of  the 
irrigation  a  secondary  bowel  movement  occurs.  In  such  cases,  use  of  the  evening 
hour  obviates  interference  with  the  day's  activities. 

Apparatus.  There  are  many  apparatuses  for  irrigating  the  colostomy,  varying 
from  the  simple  tube  and  basin  to  elaborate  metal,  plastic  and  rubber  outfits. 
While  the  patient  is  still  in  the  hospital,  the  nurse  usually  performs  the  irriga- 
tions by  means  of  a  catheter  and  catches  the  outflow  of  feces  in  a  basin  held 
beneath  the  colostomy.  Before  discharge  from  the  hospital,  it  is  a  good  plan  for 
the  patient  to  learn  how  to  irrigate  himself,  preferably  by  means  of  an  apparatus 
which  permits  him  to  sit  on  the  toilet.  He  introduces  the  catheter  through  the 
apparatus,  which  is  strapped  around  the  waist,  and  then  irrigates  allowing  the 
fecal  return  to  flow  out  and  into  the  boAvl  by  means  of  an  outlet.  There  are  several 
such  commercial  outfits  which  are  very  efficient,  easy  to  keep  clean  and  simple 
to  handle. 

Tube.  The  irrigating  tube  should  be  well  lubricated  with  jelly,  and  introduced 
into  the  colostomy  3  to  G  inches,  without  pressure.  The  distance  of  introduction 
will  vary  according  to  the  angle  at  which  the  bowel  is  brought  to  the  surface  and 
to  the  needs  of  the  patient.  Some  achieve  the  best  results  after  introduction  of 
the  tube  even  further  than  suggested  and  others  introduce  the  tul)e  only  2  inches. 

Fluid.  The  water  is  run  in  by  means  of  an  irrigating  can  or  enema  bag  hung  at 
about  eye  level.  Plain,  lukewarm  tap  water  is  usually  most  effective  and  is  not 
irritating.  Occasionally,  in  individual  cases,  soap  suds  or  sodium  bicarbonate 
may  be  added  to  the  water.  The  amount  of  water  needed  is  also  variable,  usually 
amounting  to  between  2  and  3  quarts.  Some  divide  the  total  quantity  into  several 
portions,  introducing  a  half  or  a  third  of  the  amount  each  time  and  awaiting  the 
discharge  of  the  water  and  bowel  contents  before  instilling  the  remainder.  For 
those  whose  colons  empty  slowly,  however,  it  is  better  to  introduce  the  entire 
quantity  all  at  once,  and  then  to  wait  until  all  the  water  and  the  fecal  contents 
have  been  ejected.  Sometimes,  a  combination  of  both  procedures  is  effective, 
using  most  of  the  volume  in  one  instillation,  but  leaving  a  small  amount  to  test 
the  results  of  the  irrigation  at  the  end.  The  goal  of  the  iirigating  procedure  is  to 
empty  the  lower  colon,  leaving  little  or  no  material  which  can  issue  forth  at  an 
inopportune  time. 

Duration.  The  dvu'ation  of  the  entire  procedure  depends  on  the  efficiency  of 
the  patient,  the  rapidity  with  which  the  colon  empties,  and  the  length  of  time  it 
takes  for  the  colon  to  become  quiescent  again.  There  are  some  who  find  that 
a  secondary  outflow  occurs  a  short  time  after  completion  of  the  procedure.  It  is 
better  for  these  people  to  wear  dressings  or  to  remain  on  the  toilet  until  this 
event  occurs  and,  as  mentioned  before,  to  irrigate  at  night  instead  of  in  the 
morning.  The  total  time  for  the  complete  procedure,  while  perhaps  considerably 
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longer  at  first,  shoukl  e\-entiially  reach  alwut  45  minutes.  If  performed  three 
times  per  week,  the  total  time  consumed  is  probably  less  than  the  time  spent  in 
defecation  by  most  people,  and  it  is  certainly  less  than  the  total  time  consumed 
by  patients  with  diarrhea. 

Complications.  These  instructions  usualh'  suffice  for  the  vast  majority  of 
colostomies,  but  minor  difficulties  occasionally  arise.  The  stool  maj^  become  too 
hard  and  dry,  and  resist  the  effects  of  water.  The  feces  may  be  softened  by  the 
introduction  of  a  few  ounces  of  warm  mineral  or  olive  oil  into  the  colostomy  (by 
means  of  the  same  enema  can  used  for  irrigation)  about  15-30  minutes  before  the 
actual  irrigation  process  is  begun.  Extreme  dryness  of  stools  may  also  be  avoided 
by  drinking  fruit  juices  about  12  hours  before  an  irrigation.  This  will  produce  a 
more  active  colon  and  softer  contents  at  the  time  of  the  irrigation.  Sometimes 
small  doses  of  a  saline  laxative  (e.g.  milk  of  magnesia)  may  be  as  effecti^'e  as 
fruit  juices.  Too  large  a  dose  however  may  cause  loose  movements  and  defeat 
the  purpose  of  the  constipating  diet.  In  the  event  of  diarrheal  movements,  either 
as  an  acute  occurrence  or  as  a  frequent  event,  small  doses  of  tincture  of  opium 
(10-20  drops  t.i.d.)  or  full  doses  of  bismuth  subcarbonate  (20  grs.  q.i.d.)  may  be 
necessary.  Usually,  the  only  conditions  requiring  these  drugs  for  prolonged  pe- 
riods are  ulcerative  or  irritative  coHtis  concomitant  with  the  pathological  lesion 
for  which  the  permanent  colostomy  was  performed.  Occasionally,  dilute  hydro- 
chloric acid  orally  is  effective  in  people  with  "gastrogenous"  diarrhea. 

A  few  other  complications  may  occasionally  arise.  A  stricture  at  the  skin  mar- 
gin or,  more  deeph%  at  the  fascial  edges  of  the  colostomy  may  cause  great  diffi- 
culty in  introducing  the  irrigating  tube.  Finger  dilatation  or  operative  revision 
of  the  colostomy  may  then  be  necessary.  Sometimes  forcible  introduction  of  the 
tube  may  cause  considerable  bleeding.  This  is  not  a  cause  for  alarm  since  it 
usually  ceases  spontaneously  and  does  not  require  special  care.  Cases  of  perfora- 
tion produced  by  the  irrigating  tube  have  been  reported  but  these  are  uncommon. 
They  are  usually  produced  by  hard  rubber  tips.  Usually,  the  patient  has  to  be 
encouraged  to  introduce  the  tube  to  the  proper  depth,  rather  than  to  be  cau- 
tioned against  rashness  or  roughness. 

Interval  Care.  Patients  who  have  a  permanent  terminal  colostomy  should  not 
use  a  colostonu'  bag.  Such  appliances  are  difficult  to  keep  clean  and  odorless. 
They  are  irritating  to  the  skin,  lead  to  prolapse  of  the  sigmoid  by  producing  suc- 
tion and  defeat  the  object  of  the  colostomy  routine.  The  colostomy  should  be 
brought  under  control  by  the  dietary  and  irrigation  schedules  alone.  A  small 
piece  of  lightly  vaselinized  gauze  is  all  that  is  required  as  a  co\'ering.  Some  pa- 
tients prefer  a  square  of  cellophane  or  a  light  paper  material  instead,  but  bulky 
dressings  are  not  necessarj^  or  advisable.  Women  may  wear  their  girdles  over  the 
hght  dressing  and  men  may  use  a  wide  elastic  band,  such  as  an  athletic  supporter 
with  a  wide  waist  band.  The  skin  should  be  cleaned  with  soap  and  water.  Baths 
or  showers  may  be  taken  at  an.v  time.  Mineral  oil  is  useful  as  a  cleanser  for  the 
surrounding  skin  after  the  colostomy  has  functioned. 

There  is  one  annoying  complication  which  occasionally  is  difficult  to  control, 
the  passage  of  flatus.  Usually  for  each  patient  there  is  a  particular  food  or  group 
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of  foods  wliich  prothices  flatulence.  Certainly  charged  waters  shoukl  Ix;  elimi- 
nated from  the  diet  of  people  with  flatulence.  There  are  commercially  available 
a  number  of  orally  administered  drugs  which  may  be  effective  in  controlling  and 
in  rendering  odorless  the  gas  passed  per  colostomy  (e.g.  carbisol  capsules). 
Activated  charcoal  is  usually  the  effective  ingredient.  Sometimes  gas  odors  may 
be  overcome  by  sprinkling  on  the  dressing  a  few  drops  of  a  pleasant  smelling 
substance,  such  as  oil  of  pine. 

Mental  Attitude.  Probably  most  important  in  the  management  of  a  colostomy 
is  the  attitude  of  the  patient  toward  himself,  his  colostomy,  and  his  environment. 
He  must  be  surrounded  by  an  atmosphere  of  intelligent  optimism  on  the  part  of 
his  doctor,  family,  friends  and  nursing  personnel.  It  is  important  to  instill  in  him 
early  a  sense  of  confidence  in  his  ability  eventually  to  keep  the  colostomy  under 
control  and  to  engage  in  a  full  and  active  life.  He  must  be  encouraged  to  take  the 
initiative  in  modifying  the  outlined  routine,  and  to  learn  by  experimentation  how 
to  cope  with  problems  which  may  arise.  It  is  often  useful  for  the  physician  to 
combine  a  casual  l)ut  realistic  attitude  toward  the  presence  of  the  colostomy  with 
a  willingness  to  discuss  with  the  patient  the  small  difficulties  and  the  numerous 
fears  which  may  arise,  before  they  grow  to  unwarranted  proportions.  One  must 
steer  a  middle  course,  on  the  one  hand  giving  the  patient  time,  attention,  instruc- 
tion and  encouragement;  on  the  other  hand  avoiding  an  attitude  which  may  lead 
to  fixation  on  his  infirmity  and  to  overdependency  on  outside  help.  The  story  is 
told  of  an  elderly  surgeon  who  invited  a  large  throng  of  his  patients  to  dinner 
and  as  they  were  leaving,  informing  them  each  privately  that  all  present  had 
colostomies.  By  this  means  he  helped  each  to  avoid  self  pity  and  to  obtain  in- 
creased confidence. 

THE  TEMPORARY  COLOSTOMY 

The  temporary  colostomy  may  be  more  difficult  to  control  than  the  permanent 
because  it  is  usually  not  planned  for  future  use.  It  may  be  placed  in  any  location 
on  the  abdominal  wall,  depending  on  the  operative  requirements  and  the  location 
of  the  pathological  lesion  in  the  intestinal  tract.  The  colostomy  may  lie  pre- 
liminary to  a  later  resection,  a  concomitant  part  of  the  resection,  or  a  comple- 
mentary procedure  at  the  conclusion  of  the  resection.  If  the  interval  before 
closure  of  the  colostomy  is  more  than  a  few  weeks,  it  is  wise  to  employ  dietary 
control  and  irrigation  whenever  possible.  The  same  regimen  as  used  for  the 
permanent  sigmoid  colostomy  can  usually  be  followed. 

There  are  several  types  of  temporary  colostomies,  each  of  which  may  require 
special  modifications  in  management. 

The  loop  colostomy:  In  this  type,  a  loop  of  colon  or  cecum  is  lifted  to  the  ab- 
dominal wall  and  subsequently  opened.  The  colonic  passageway  is  thus  uninter- 
rupted and  stool  often  passes  the  colostomy  opening  continuing  its  course  along 
the  colon.  Such  stool  will  eventually  reach  the  rectum,  especially  when  there  is 
no  longer  any  obstruction.  This  may  lead  to  fecal  impaction  in  the  rectum  which 
requires  appropriate  treatment.  When  this  type  of  colostomy  is  used  as  a  pre- 
liminary or  emergency  procedure  for  cleansing  the  bowel  preparatory  to  a  subse- 
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queiit  resection  of  a  more  distally  placed  neoplasm,  irrigations  must  be  performed 
distally  as  well  as  proximally.  If  the  distal  lesion,  however,  is  perforating  or  is 
inflammatory  (e.g.  diverticulitis)  and  requires  protection,  then  of  course  distal 
irrigation  is  forbidden  until  the  acute  stages  have  passed.  The  diet  depends  on 
the  character  of  the  stools.  If  these  are  too  loose,  the  strict  foundation  diet  is 
required,  and  opiates  and  bismuth  po\vdei-s  may  be  necessary.  If  the  stool  is  too 
constipated,  a  more  liberal  diet  may  be  prescribed. 

Prolapse  of  the  colostomy  is  more  common  with  the  loop  colostomy  than  with 
the  other  types.  Suction  bags  are  therefore  to  be  avoided  if  possible. 

The  double-barrelled  colostomy  with  spur:  In  this  type,  the  proximal  and  distal 
limbs  of  colon  are  placed  side  by  side  on  the  abdominal  wall.  The  principal  use  of 
this  colostomy  is  as  a  concomitant  part  of  the  obstructive  (exteriorization) 
resection  of  a  segment  of  colon,  althougli  it  may  be  used  as  a  fecal  diverting  pro- 
cedure before  the  resection  of  a  distal  lesion.  In  this  type  of  colostomy  too, 
irrigations  of  the  distal  as  well  as  the  proximal  limbs  depend  on  whether  the 
distally  located  lesion  is  to  be  protected. 

Diet  alone  sometimes  suffices  to  exert  reasonable  control  without  the  need 
of  irrigations  of  the  proximal  opening.  In  this  type  of  colostomy,  despite  the  fact 
that  there  are  separate  proximal  and  distal  openings,  stool  may  spill  over  into 
the  distal  limb.  Although  this  is  less  common  than  in  the  loop  colostomy,  fecal 
impactions  in  the  rectum  must  be  watched  for. 

At  a  suitable  time,  the  spur  existing  between  the  two  loops  of  bowel  is  removed 
by  crushing  with  a  special  clamp.  When  the  spur  has  been  cut  through,  there  is 
then  a  continuous  passage  from  proximal  into  distal  limb  and  the  colostomy  has 
been  thus  converted  into  the  loop  type.  Although  the  spur  crushing  is  a  simple 
procedure,  it  requires  special  management  and  is  a  separate  topic  not  pertinent 
to  the  present  discussion.  By  the  time  the  patient  reaches  the  convalescent  home, 
the  spur  has  usually  been  crushed,  or  else  is  allowed  to  remain  until  subsequent 
admission  to  the  hospital. 

The  double-barrelled  colostomy  with  separated  openings:  In  this  type,  two  limbs 
of  bowel  are  brought  to  the  surface  with  the  two  openings  separated  in  order  to 
produce  complete  fecal  diversion.  Sometimes  such  a  colostomy  is  allowed  to 
remain  permanently  either  because  the  distal  lesion  is  found  to  be  unresectable 
or  because  the  distal  lesion  is  to  be  resected  later  by  the  perineal  route  (Lockhart- 
Mummery).  The  proximal  opening  is  therefore  managed  like  a  permanent 
colostomy.  The  handling  of  the  distal  lesion  depends  on  the  pathological  condi- 
tion for  which  the  procedure  was  performed.  It  is  important  that  instructions 
concerning  the  care  of  the  distal  limb  accompany  the  patient  on  discharge  to  a 
convalescent  home  or  to  the  care  of  a  visiting  nurse. 

A  special  kind  of  colostomy,  described  by  Devine,  combines  features  of  both 
the  spur  type  and  the  separated-ends  type,  but  it  is  probably  best  considered  a 
variety  of  the  latter  from  the  standpoint  of  care.  This  colostomy  has  two  sepa- 
rated openings  on  the  abdominal  wall  producing  complete  fecal  diversion,  but  it 
also  has  a  spur,  more  deeply  placed,  which  can  be  crushed  eventually  to  restore 
intestinal  continuity. 
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ANATOMICAL  TYPKS 

Whether  the  colostomy  is  permanent  or  temporary,  tliere  are  special  features 
related  to  the  anatomical  level  of  the  colon  at  which  the  colostomy  is  placed. 

The  cecal  colostomy:  This  is  really  a  loop  colostomy  and  usually  allows  consider- 
able passage  of  feces  into  the  remainder  of  the  colon.  It  is  the  most  difficult  to 
manage  and,  fortunately,  is  usually  temporary.  The  stool  is  often  quite  licjuid 
and  may  resist  both  dietaiy  and  medicinal  attempts  at  thickening.  If  required 
for  a  long  time,  a  bag  often  must  be  worn.  However,  when  the  distal  obstructing 
lesion  is  removed  or  when  the  obstruction  subsides,  the  cecostomy  may  function 
very  little,  with  most  of  the  intestinal  contents  passing  into  the  remainder  of  the 
colon,  permitting  the  patient  to  defecate  by  rectum. 

When  a  bag  is  found  necessary,  either  the  Rutzen  bag  or  the  Zaetz  receptor 
have  been  found  to  be  extremely  efficient,  easy  to  manage  and  cosmetically 
adequate.  The  skin  about  the  cecostomy  often  needs  protection.  Each  hospital 
and  each  nurse  seems  to  favor  a  particular  paste.  It  is  prol)ably  best  not  to  be  too 
rigid  in  the  choice  but  rather  to  have  experience  with  the  many  methods  of  skin 
protection.  Some  of  the  pastes  frequently  employed  with  great  success  are: 
aluminum  paste  (metallic  aluminum  powder,  zinc  oxide  ointment  and  mineral 
oil);  tincture  of  benzoin  followed  by  powdered  aluminum;  cod  liver  oil  ointment; 
"four-way  paste"  (castor  oil  12  gms.,  zinc  oxide  6.4  gms.,  Aristol  2  gms.,  petro- 
latum 25  gms.). 

Probably  the  highest  incidence  of  prolapse  is  in  the  cecostomy  type  of  loop 
colostomy.  An  elastic  support  may  therefore  be  very  useful.  Irrigating  appa- 
ratuses are  usually  not  suitable  for  the  cecostomy.  An  ordinary  rectal  tube  or  large 
catheter  is  usually  employed,  but  the  cecostomy  often  does  not  require  irrigation 
unless  it  is  used  as  a  means  of  preparing  the  distal  colon  for  a  subsequent  pro- 
cedure. 

The  "tube  cecostomy"  allows  the  cecum  to  remain  in  the  peritoneal  cavity 
and  drains  the  cecal  lumen  by  means  of  a  tube  brought  out  through  the  incision. 
This  tube  may  require  irrigation.  It  is  often  difficult  to  maintain  in  place  and 
therefore  the  patient  usually  remains  in  the  hospital  until  the  tube  is  removed. 
Occasionally,  however,  such  a  patient  is  sent  to  a  convalescent  home  while 
awaiting  the  opportune  time  for  subsequent  procedures.  It  is  important  to  use 
great  care  to  keep  the  tube  in  place,  for  once  it  slips  out  the  incision  usually 
closes  rapidly. 

The  transverse  colostomy:  In  some  transverse  colostomies  the  contents  are  quite 
liquid,  and  a  few  patients  may  require  a  bag  (Rutzen  or  Zaetz),  but  it  is  sur- 
prising how  many  have  formed  stools  which  can  be  controlled  by  diet,  with  or 
without  irrigations.  The  skin  may  require  attention  to  maintain  its  good  con- 
dition. 

The  sigmoid  colostomy:  The  permanent  colostomy  routine  can  be  used  to  con- 
trol all  types  of  sigmoid  colostomies,  except  that  an  irrigating  apparatus  may 
not  be  suitable  for  the  loop  type.  For  these,  dietary  control  alone  without  irriga- 
tion often  is  sufficient  since  spillover  into  the  rectum  may  take  up  most  of  the 
feces  and  leave  very  little  to  spill  on  the  abdominal  wall. 
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SUMMARY 

The  principles  and  details  of  management  of  permanent  and  temporary 
colostomies  are  reviewed.  The  special  problems  offered  by  each  anatomical  type 
are  discussed  in  an  attempt  to  aid  the  nursing  and  medical  personnel  charged 
with  the  care  of  colostomies  in  convalescent  homes. 
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It  is  frequently  difficult  to  stimulate  the  interest  of  the  interne,  resident  and 
surgeon  in  the  pi-ot)lems  of  postoperative  care.  Preoperatively,  when  the  patient 
is  a  clinical  problem,  infinite  care  and  skill  are  devoted  to  the  minutiae  of  diag- 
nosis; and  even  when  the  diagnosis  is  clear  beyond  reasonable  doubt,  confirma- 
tory tests  are  reciuested.  This  enthusiasm  is  indubitably  of  benefit  to  the  patient 
and  surgeon  alike.  The  conscientious  surgeon  reciuires  no  stimulation  to  perfect 
himself  in  the  technical  skills  required  in  the  operating  room.  There,  he  is  on  ex- 
hibition, so  to  speak,  with  a  critical  audience.  However,  too  often,  postoperatively 
the  care  of  the  patient  is  left  in  the  hands  of  the  youngest  member  of  the  staff, 
who  considers  it  of  little  inportance  and  is  only  looking  forw'ard  to  his  day  in  the 
operating  room.  In  truth,  the  lowered  mortality  and  morbidity  rates  in  modern 
times,  and  the  increased  operability  rates  in  the  aged  and  those  patients  with 
serious  medical  complications,  have  in  greater  part  been  made  possible  by  newer 
knowledge  of  pre-  and  postoperative  care,  rather  than  by  the  new  surgical  tech- 
niques. 

Nutritional  Requirements.  The  well  nourished  patient  requires  no  particular 
discussion.  Frequently  gynecological  patients  suffer  from  acute  and  chronic 
blood  loss.  Every  effort  should  be  directed  to  restoration  of  the  hemoglobin  and 
blood  volume  to  normal  prior  to  surgery.  Patients  with  an  anemia  of  long  dura- 
tion withstand  surgery  poorly  even  when  adequate  blood  replacement  has  been 
accomplished.  This  is  probably  due  to  the  deleterious  effect  of  chronic  anoxia 
of  the  tissues.  Elective  surgery  is  advisedly  delayed  in  these  patients;  and  our 
general  rule  is  not  to  operate  on  patients  with  a  hemoglobin  below^  70  per  cent. 
In  patients  with  acute  blood  loss  such  as  massive  hemorrhage  in  ectopic  preg- 
nancy and  incomplete  abortion  the  hemoglobin  and  red  blood  cells  frequently 
do  not  accurately  reflect  the  blood  picture  due  to  hemo  concentration  and  re- 
duced blood  volume,  and  may  be  within  normal  limits.  During  prolonged  opera- 
tions the  fluid  loss  from  insensible  perspiration  and  through  the  lungs  in  the  ex- 
haled breath  is  large  and  is  best  restored  by  continuous  5  per  cent  glucose  in 
saline  intravenous  drip.  During  vaginal  plastic  operations,  the  continuous  slow 
blood  loss,  although  at  no  time  alarming  to  the  surgeon,  frequently  totals  a  large 
amount  and  should  be  immediately  replaced. 

Immediately  on  completion  of  the  operation,  our  patients  are  allowed  fluids 
as  tolerated,  and  as  soon  as  possible,  usually  after  24  hours,  are  permitted  a  full 
diet  of  approximately  2.500  calories.  It  is  our  experience  that  postoperative  dis- 
tention is  diminished  when  solifl  food  is  ingested.  When,  however,  an  appendec- 
tomy has  been  done  or  the  bowel  has  been  entered,  the  patient  is  maintained  on 
a  liquid  diet  foi'  at  least  three  days.  Patients  who  have  been  operated  upon  for 
rectovaginal  fistula  or  following  incision  and  repair  of  the  external  rectal  sphincter 
are  placed  on  high  protein,  low  residue  diets  for  at  least  two  days.  Bowel  move- 
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ments  are  inhibited  by  the  administration  of  opiates.  In  those  patients  who  are 
unable  to  take  food  enterally  the  caloric  requirement  is  maintained  chiefly  })y 
the  administration  of  glucose  in  distilled  water,  and  protein  in  the  form  of  plasma 
and  aminoacid  mixtures.  Serum  glolnilin  determination  will  reveal  evidence  of 
hypoproteinemia,  the  latter  is  corrected  by  plasma  and  whole  l)lood  intrave- 
nously, and  high  protein  diets  when  tolerated  by  mouth. 

Vitamins.  Debilitated  and  malnourished  indi\-iduals  will  usually  have  clinical 
evidence  of  avitaminosis.  More  frequently  patients  will  not  present  overt  symp- 
toms but  will  be  in  subclinical  stages  and  it  is  good  procedure  to  administer 
maintenance  doses  of  multivitamin  preparations  to  all  patients  postoperatively. 
It  is  now  generally  recognized  that  vitamins  play  an  important  role  in  surgery. 
Vitamin  C  has  been  established  as  necessary  for  the  noimal  healing  of  wounds 
and  where  deficiency  is  suspected  should  be  administeied  in  adequate  doses  in- 
tramuscularly as  well  as  orally.  Vitamin  B  1  is  essential  in  the  normal  metabolism 
of  carbohydrates  and  supplements  to  the  normal  diet  are  frequently  necessaiy. 
Mtamin  K  1  is  essential  in  the  production  of  prothrombin  and  the  regulation  of 
the  normal  blood  clotting  mechanism.  Recent  investigations  indicate  that  when 
therapeutic  amounts  of  sulfa  drugs  are  administered  by  mouth  in  order  to  dimin- 
ish the  bacterial  count  of  the  gastrointestinal  tract  in  pi-eparation  for  bowel  sui- 
gery,  within  a  short  time  Vitamin  K  reaches  dangerously  low  levels.  Vitamin  K 
supplements  must  always  be  given  to  these  patients  to  avoid  dangerous  hemor- 
rhage during  operation  and  postoperatively. 

Fluid  and  Electrolyte  Balance.  An  accurate  record  of  intake  and  output  is  es- 
sential for  the  proper  management  of  fluid  requirement.  In  the  absence  of  renal 
damage  and  cardiac  failure  a  urinary  output  of  GOO  cc.  to  1000  cc.  is  a  practical 
indication  of  adequate  fluid  intake.  Patients  in  the  immediate  postoperative 
period  are  maintained  on  parenteral  fluids  for  24  to  48  houis  depending  on  the 
general  condition  and  oral  intake  of  the  patient.  A  normal  state  of  hydration  and 
the  prevention  of  acidosis  are  effected  by  restoring  normal  body  water  content 
and  furnishing  sodium  chloride  and  readily  available  carbohydrates.  These  de- 
mands can  be  met  by  the  administration  of  intravenous  5  per  cent  dextrose  in 
physiologic  saline  in  amounts  not  exceeding  1000-1500  cc.  daily  to  supply  a  total 
intake  of  9-13  grams  of  sodium  chloride.  Additional  5  per  cent  dextrose  in  dis- 
tilled water  is  given  up  to  a  total  daily  fluid  intake  of  2500  cc.  to  3000  cc.  The 
caloric  value  of  this  regime  is  approximately  600  calories  per  day  and  can  be  in- 
creased by  the  use  of  hypertonic  glucose  solutions. 

Atelectasis.  Immediately  following  operation  the  anesthetist  should  make  cer- 
tain that  the  lungs  are  completely  expanded  and  aerated  with  oxygen.  An  air- 
w^ay  should  be  left  in  if  the  patient  has  not  completely  reacted.  An  attendant 
should  be  present  until  the  patient  has  recovered  from  the  anesthetic  and  breathes 
freely.  On  return  to  bed  the  head  should  be  kept  lowered  to  avoid  aspiration  of 
gastric  contents  if  vomiting  occurs.  Periodic  carbon  dioxide  administration  will 
insure  expansion  of  the  lungs.  Over-atropinization  and  excessive  morphine  ad- 
ministration with  inhibition  of  the  cough  reflex  may  cause  inspissated  mucous 
plugs  with  collapse  of  lung  and  should  be  avoided.  Bronchoscopic  examination 
should  not  be  delayed  too  long  if  bronchial  obstruction  is  suspected. 
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Uritiarii  (UmipUcationH.  Due  to  llic  t'lctiucnl  niiiiiipiilat ion  and  suturc!  of  the 
bladder  during  gynecological  operations  urologic  symptoms  are  common.  Al- 
though usually  of  minor  significance  they  frequently  cause  sufficient  dis(;omfort 
to  mar  an  otherwise  uneventful  convalescence.  Inal)ility  to  void  is  common  fol- 
lowing pelvic  surgery  and  occurs  almost  routinely  following  anterior  colporrhaphy 
and  urethroplasty.  Patients  should  be  catheterized  every  8  hours  if  not  voiding 
and  more  frequently  if  receiving  large  umoiuits  of  intravenous  fluids  to  avoid 
overdistention  of  the  bladder  and  impairment  of  function.  Furmethide  (10  mgms. 
t.i.d.)  is  employed  to  initiate  voiding.  Even  after  spontaneous  voiding  occurs 
patients  will  frequently  complain  of  urgency  or  frequency.  These  symptoms  are 
usually  due  to  incomplete  emptying  of  the  bladder  with  residual  urine.  It  is 
therefore  our  routine  to  catheterize  all  patients  after  voiding  to  empty  the  blad- 
der until  the  residual  urine  is  below  30  cc.  When  well  trained  personnel  is  avail- 
able repeated  catheterization  is  preferred  to  the  use  of  indwelling  catheters 
following  vaginal  plastic  surgery  due  to  the  inevitable  cystitis  which  occurs  with 
the  latter.  Following  urethroplasty  an  indwelling  catheter  for  4  days  postopera- 
tively is  routine.  Sulfa  preparations  are  usually  adequate  for  the  treatment  of 
most  cases  of  cystitis.  Penicillin,  streptomycin  and  aureomycin  are  used  when 
indicated.  Frequently  in  the  convalescent  period  patients  will  have  urgency, 
frequency  and  dysuria  in  the  absence  of  infection.  These  cases  usually  respond 
to  antispasmodics  such  as  Tincture  of  Hyoscyamus. 

Thrombosis  and  Emboli.  The  treatment  of  these  .serious  and  not  infrequent 
complications  of  gynecological  surgery  should  begin  preoperatively  and  the 
problem  is  chiefly  one  of  prophylaxis.  Since  most  emboli  originate  in  the  calf 
veins,  all  patients  with  large  varicose  veins  or  history  of  phlebitis  should  be 
carefully  examined  to  determine  the  advisability  of  preoperative  vein  injection 
or  ligation  or  both.  Pressure  on  the  popliteal  space  with  compression  of  vessels 
should  be  avoided  by  adequate  padding  and  proper  stirrups  and  leg  supports 
during  operation.  Leg  and  foot  exerci.ses  should  be  begun  in  the  immediate  post- 
operative period.  Dangling  of  the  legs  over  the  side  of  the  beds,  traditionally  a 
popular  exercise  to  prepare  a  patient  for  walking  is  to  be  condemned  because  its 
chief  effect  would  appear  to  be  compression  of  the  popliteal  vessels.  Routine 
daily  inspection  of  the  legs  by  the  resident  staff  is  desirable  to  detect  the  early 
signs  of  phlebitis,  tenderness  of  calf  muscles,  Roman's  sign,  superficial  redden- 
ing and  edema.  Frequent  and  periodic  movement  in  bed  and  deep  breathing  ex- 
ercises should  be  encouraged  and  supervised.  Dehydration,  postoperative  dis- 
tention and  tight  abdominal  binders  all  contribute  to  the  incidence  of  thrombosis 
and  should  be  avoided.  Low  grade  temperature,  rapid  pulse,  increased  respira- 
tions, rapid  sedimentation  rate  in  patients  who  are  otherwise  doing  well  surgically 
should  alert  the  surgeon  to  suspect  phlebitis.  When  sudden  pain  in  the  chest  oc- 
curs, with  signs  of  shock,  associated  with  cardiac  arrhythmias  and  electrocardio- 
gram and  x-ray  abnormalities,  pulmonary  embolization  has  taken  place.  The 
superiority  of  heparinization  vs.  vein  ligation  in  the  treatment  of  phlebitis  has 
not  been  e.stablished.  No  routine  treatment  is  employed  on  the  gynecological 
service.  The  method  of  choice  in  phlebitis  is  immediate  heparinization  with 
maintenance  doses  of  dicumerol.  If  embolization  has  occurred  unilateral  or  bilat- 
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oral  femoral  vein  ligation  i.s  added.  Paravertebral  block  i.s  employed  when  severe 
pain  and  edema  are  present. 

The  expectation  that  early  ambulation  would  eliminate  thrombophlebitis  has 
not  been  fulfilled  and  recent  reports  indicate  that  early  amlnilation  does  not  ap- 
preciably alter  the  incidence  of  phlebitis.  This  is  not  intended  to  deprecate  the 
value  of  early  ambulation  which  is  practiced  on  our  wards.  Too  often  early  am- 
bulation in  practice  consists  of  transferring  the  patient  from  bed  to  a  reclining 
chair  where  she  maintains  an  uncomfortable,  painful,  immobile  position  until 
returned  to  bed.  By  early  ambulation  we  mean  helping  the  patient  from  bed  and 
assisting  her  to  walk  three  to  four  times  daily.  Most  patients  will  be  walking  to 
the  bathroom  unassisted  within  48  hours.  The  psychological  and  physical  ad- 
vantages of  early  ambulation  are  well  known  and  accepted  by  the  majority  of 
surgeons  and  require  no  further  discussion  here. 

Fear  is  present  in  all  patients  prior  to  surgery.  In  some  it  reaches  a  pathological 
degree.  To  some  extent  the  impatient  surgeon  may  be  responsible.  Even  the  con- 
scientious physician  may  unnecessarily  frighten  the  patient  l)y  boldly  stating  that 
cancer  may  be  present  although  the  possibility  is  remote,  simply  in  order  to  over- 
come any  reluctance  on  the  part  of  the  patient  to  submit  to  surgery.  The  sadistic 
surgeon  who  threatens  all  of  his  patients  with  cancer  potentialities  does  untold 
harm.  The  intensive  publicity  focused  on  cancer  in  general  also,  unfortunately, 
has  created  an  almost  universal  problem  of  cancerphobia.  This  harm  can  only 
be  undone  by  the  humanitarian  physician  by  re-education  of  the  individual  pa- 
tient. In  addition  to  the  normal  fears,  maiming  and  death,  the  gynecological 
patient  is  especially  disturbed  because  of  the  sexual  aspects  of  pelvic  surgery. 
We  have  frequently  encountered  the  following  misconceptions:  castration  or 
hysterectomy  will  lead  to  obesity,  loss  of  libido,  defeminization,  \irilization, 
rapid  onset  of  old  age,  etc.  These  anxieties  and  fears  are  frequently  not  expressed 
and  only  become  apparent  in  the  postoperati\'e  period.  It  is  important  that  the 
patient  be  told  simply  and  clearh'  exactly  what  is  to  be  done  and  what  the  ef- 
fects will  be.  Too  often  a  patient  is  told  that  she  recjuires  a  hysterectomy  and 
later  wishes  to  know  why  she  does  not  menstruate  or  conceive.  If  the  patient 
fears  an  anesthesia  mask,  it  is  wise  to  employ  avertin  or  intravenous  barbiturates 
so  that  the  patient  is  asleep  when  closed  inhalation  anesthesia  is  used.  As  soon  as 
possible  postoperatively  the  patient  should  be  told  the  diagnosis,  prognosis  and 
findings  at  operation.  The  psychological  effect  of  a  reassuring  statement  at  this 
time  is  of  great  A'alue. 

Mild  postoperative  depressions  are  comon  and  usually  rim  a  Ijenign  course 
which  can  be  appreciably  shortened  by  Dexedrine  Sulfate.  In  elderly  patients 
p.sychoses  associated  with  degenerative  brain  changes  may  appear.  In  these  pa- 
tients paraldehyde  or  chloralhydrate  for  sedation  are  preferable  to  barbiturates. 
These  patients  as  well  as  those  with  toxic  psychoses  are  best  cared  for  in  con- 
junction with  a  psychiatrist.  The  danger  of  suicide  is  always  present  and  separate 
rooms  with  protected  windows  and  special  nursing  care  are  essential  for  the 
proper  management. 

As  early  as  three  days  after  bilateral  oophorectomy  there  occurs  an  increased 
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secretion  of  gonadotrophic  hormone  in  the  urine  a.sMociiitcd  with  menopausal 
symptoms  (1).  When  the  lattei'  occur  in  the  immediate  postoperative  period  and 
are  associated  with  unavoidal)le  postoperative  cHscomfoi't  they  are  intensified 
and  a  symptom  pattern  may  occur  which  may  later  he  (hfficult  to  cure.  Immechatc; 
use  of  estrogens  postoperatively  can  effectively  inhibit  these  symptoms.  For- 
merly, we  used  estrogen  implants  at  operation  (2)  but  equally  good  results  (!an 
l)e  obtained  by  the  oral  administration  of  an  effective  esti'ogen  such  as  stilbes- 
terol  ]  mg.  daily  for  a  period  of  2  to  3  months. 

There  are  many  small  details  of  postoperative  care  which  can  contribute  greatly 
to  the  physical  comfort  of  patients.  The  following  is  a  brief  enumeration  of  some 
of  the  more  obvious  minutiae  of  the  care  which  can  make  or  mar  the  postoperative 
course. 

a)  Adequate  relief  of  pain  by  narcotics  aud  insurance  of  a  good  night's  rest 
with  sedatives.  Routine  dosage  orders  of  these  drugs  frequently  is  not  ade- 
quate and  the  dosage  must  be  individualized. 

b)  Regulation  of  bowel  elimination  by  laxatives  and  enemata.  To  many  pa- 
tients the  first  bowel  movement  is  a  minor  triumph  and  indicates  a  return 
to  normality.  We  usually  employ  Milk  of  Magnesia  and  mineral  oil  for  a 
laxative  but  here  also  individualization  and  acquiescence  to  the  patient's 
wishes  if  she  is  accustomed  to  some  proprietary  medication  is  worthwhile. 
S.S.  enemata  are  routine  when  required.  Oil  retention  enemas  following 
vaginal  plastics  are  frecjuently  more  comfortable  in  patients  who  have  had 
obstipation  for  several  days. 

c)  Pitcher  douches  are  employed  in  all  vaginal  plastic  cases  following  voiding 
and  defecation.  These  consist  of  a  thorough  soaping  of  the  external  genitalia 
followed  by  pitcher  lavage  to  remove  the  excess  soap. 

d)  Anesthetic  ointments  such  as  nupercaine  together  with  saline  compresses 
and  heating  lamps  are  helpful  in  relieving  postoperative  perineal  discom- 
fort. Sitz  baths  after  the  7th  day  postoperative  are  also  useful  for  this  pur- 
po.se. 

e)  The  malodorous,  purulent  vaginal  dischai-ge  due  to  necrosis  of  tissue  along 
suture  lines  can  be  greatly  diminished  by  daily  use  of  penicillin  vaginal 
suppositories. 

f)  The  time  honored  use  of  tonics  such  as  Iron,  (Quinine  and  Strychnine  has 
fallen  into  disrepute  because  of  their  ineffectiveness.  However  the  use  of 
vitamins  and  potent  iron  preparations  have  great  psychological  value  and 
are  definitely  worthwhile. 

There  is  no  exact  information  available  on  the  question  of  when  is  the  opti- 
mum time  for  the  return  of  a  patient  recovering  from  major  surgery  to  normal 
activity.  Economic  considerations  and  the  shortage  of  hospital  hech  have  neces- 
sitated a  decrease  of  postoperative  hospitalization  to  7-10  days.  It  is  true  that 
the  patient  no  longer  requires  hospital  care  but  few  physicians  would  contend 
that  she  is  ready  for  normal  activity.  All  would  agi-ee  that  further  convalescence 
is  important  and  essential.  Older  surgeons  recognized  this  need  as  witnessed  by 
their  writings  in  the  early  textbooks  where  they  sternly  recommended  cruises 
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and  sojourns  in  European  Spas  and  the  Riviera.  Unfortunately  the  majority  of 
ward  patients  must  return  to  the  care  of  a  large  family  and  immediately  resume 
the  household  burdens  and  responsibilities,  psychologically  and  physically  un- 
prepared. 

Our  service  at  The  Mount  Sinai  Hospital  has  been  particularly  fortunate  in 
having  available  the  facilities  of  the  Neustadter  Home  for  the  convalescence  of 
our  patients.  We  are  firmly  convinced  of  the  necessity  and  great  value  of  this 
postoperative  period  and  all  patients  are  ad\-ised  and  encouraged  to  utilize  the 
Neustadter  home  for  this  purpose.  It  is  recommended,  not  simply  as  a  vacation 
but  as  an  important  medical  factor  to  in.sure  a  complete  recovery. 

Postoperative  Regimen.  A  list  of  routine  orders  for  postoperative  care  as  prac- 
ticed at  The  Mount  Sinai  Hospital  is  appended  in  the  hope  that  it  will  provide 
useful  information  to  those  who  are  to  take  over  the  care  of  the  patient  during 
the  more  advanced  phase  of  convalescence. 

A.  Vaginal  Plastics  and  Vulvectomies: 

1.  Out  of  bed  first  p.o.  day. 

2.  T.P.R.  q.  4  h.  orally. 

3.  Fluid  and  diet  as  tolerated. 

4.  I.V.  of  alternating  solutions  5%  glucose  in  saline,  and  5%  glucose  in  distilled  water 
to  3000  cc  daily  until  patient  takes  fluids  l)y  mouth. 

5.  Chart  total  intake  and  output. 

6.  Turn  frequently. 

7.  Leg  exercises  b.i.d. 

8.  CO2  and  O2  inhalations  q.  2  h.  for  48  hours. 

9.  Furmethide  10  mg  t.i.d.  till  patients  void  and  residual  is  below  100  cc. 

10.  Catheterize  q.  8  h.  p.r.n.  When  patients  start  to  void  catheterize  b.i.d.  for  residual 
until  it  is  Ijelow  30  cc. 

11.  If  patient  has  an  indwelling  catheter  chart  drainage  q.i.d.  Catheter  is  removed  on 
the  3-5  day. 

12.  Magendie  minims  6  q.  4h  p.r.n.  for  48-72  hours  for  pain.  Then  codeine  gr.  1  q.  4  h. 
p.r.n. 

13.  Perineal  care — pitcher  douche  of  sterile  saline  or  water  after  each  bowel  movement 
or  after  urinating.  If  patient  is  not  voiding  or  having  b.m.  for  several  days  perineal 
care  is  given  b.i.d. 

14.  Heat  lamp  to  i)erineum  b.i.d.  starting  on  the  3-5  p.o.  day;  especially  if  perineum 
looks  moist  and  macerated. 

15.  Sitzbaths  t.i.d.  starting  on  the  3-5  day  if  there  is  any  duration  or  separation  of  the 
perineal  or  vaginal  wounds. 

16.  Procaine  penicillin  aqueous  300,000  units  q.a.m.  when  indicated. 

17.  Packings  are  removed  on  the  3rd  p.o.  day. 

18.  S.S.E.  on  3rd  p.o.  day.  Then  milk  of  mag.  and  mineral  oil  aa  oz.  ^  q.n.  if  patient 
does  not  have  a  bowel  movement. 

19.  Milk  of  mag.  and  mineral  oil  aa  oz.  5  q.n.  after  3rd  p.o.  day  if  patient  does  not  have 
a  bowel  movement. 

20.  Seconal  gr.  H  hs  p.r.n. 

21.  Fergon  tabs  2  t.i.d.  if  hemoglobin  is  below  11  grams  (2  cc.  Solu  B  and  100  mg. 
vitamin  C  given  in  I.Y.  b.i.d. 

B.  Abdominal  Operations: 

1.  Out  of  bed  1st  p.o.  day. 

2.  T.P.R.  q.  4h  rectally. 
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3.  Fluids  and  diot  as  tolerated. 

4.  I.V.  of  alternating  solut  ions  5*^  (1  glucose  in  saline  and  5%  glucose  in  distilled  water 
to  300()  CO.  daily  until  patients  take  fluids  p.o.  (usually  24-36  hours) 

5.  Chart  total  intake  and  output. 

6.  Turn  frequently. 

7.  Leg  exercises  i).i.d. 

8.  CO2  and  O2  inhalations  q.  2  h.  for  48  hours. 

9.  Furmethide  10  mgni.  t.i.d.  until  patient  voids. 

10.  Catheterize  q.  9-10  h.  p.r.n. 

11.  Magendie  minims  6  q.  4  h.  p.r.n.  for  pain  for  48-72  hrs.  and  then  codeine  gr.  1  q.  4  h. 
p.r.n. 

12.  Penicillin  procaine  aqueous,  200,000  units  q.d.,  streptomycin  gms.  5  q.  4h,  or  sulfa- 
diazine grams  1  q.  4  h.;  aureomycin  250  mgm.  q.  6  h.  as  indicated. 

13.  Packings  on  total  hysterectomies  are  removed  on  1st  p.o.  day. 

14.  S.S.E.  on  3rd  p.o.  day. 

15.  Milk  of  mag.  and  mineral  oil  aa  5  oz.  q.n.  after  3rd  p.o.  day  if  patient  does  not  have 
bowel  movements . 

16.  Dressed  on  5th  p.o.  day,  and  clips  and  sutures  removed. 

17.  Seconal  gr.  I5  hs  q.n.,  p.r.n. 

18.  Fergon  tabs  2  t.i.d.  if  hemoglobin  is  below  11  grams. 

19.  Vitamins  as  above. 

20.  Phenobarbital  gr  i  t.i.d. 

21.  Pyrido.xine  50-100  mg.  I  M  and/or  Dramamine  50  mg.  are  given  for  e.xcessive  p.o. 
nausea. 

C.  Rectovaginal  Fistula: 

1.  In  bed.  Out  of  bed  on  1st  p.o.  day. 

2.  T.P.R.  q.  4  h.  orally. 

3.  Chart  total  intake  and  output. 

4.  Low  residue  diet  as  tolerated. 

5.  Furmethide  10  mgm.  t.i.d.  until  patients  void. 

6.  Catheterize  q.  8-10  h.  p.r.n. 

7.  Turn  frequently. 

8.  Leg  exercises  b.i.d. 

9.  CO2  and  O2  inhalations  q.  2  h.  for  48  hours. 

10.  Magendie  minims 6  q.  4h.  for  pain  p.r.n.  for  48-72  hours,  then  codeine  gr  1  q.  4  h.  p.r.n. 

11.  Seconal  gr  I5  hs  p.r.n.  q.  n.  hs. 

12.  D.T.O.  minims  10  t.i.d.  for  5.  days. 

13.  Oral  streptomycin  grams  5  q.  6  h.  for  72  hours. 

14.  Sulfathaladine  grams  2  q.i.d.  or  sulfasuxidine  grams  4  q.i.d.  for  6  days. 

15.  Aqueous  procaine  penicillin  300,000  units  qd  5-7  days. 

16.  Fleet's  phospho-soda  2  tsp.  q.  4  h.  until  bowels  move  on  6th  p.o.  day. 

17.  Milk  mag.  and  mineral  oil  aa  oz  5  q.  n.  p.r.n.  after  7th  p.o.  day. 

18.  Fergon  tabs  2  t.i.d.  if  hemoglobin  is  below  11  grams. 

19.  Hexavitamins  tabs  2  t.i.d. 

20.  Perineal  care — pitcher  douches  of  sterile  saline  or  water  after  each  bowel  movement. 

21.  Perineal  lamp  b.i.d.  if  perineal  wound  seems  indurated. 

22.  Sitzbaths  t.i.d.  after  7th  p.o.  day  if  wound  is  slightly  indurated  or  separated. 

D.  Vesicovaginal  Fistula: 

1.  In  bed  until  catheter  is  removed. 

2.  T.P.R.  q.  4h  rectally. 

3.  Attach  catheter  to  bedside  bottle  and  measure  output  q.i.d. 

4.  Chart  total  intake  and  output. 

5.  Fluids  and  diet  as  tolerated. 
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6. 

Mageiidie  minims  6  q.  4  h.  p.r.n.  for  puin  for  48-72  hours.  Then  codeine  gr  1  q. 

4h 

p.r.n.  or  codeine  and  aspirin  suppositories  q.  4  h.  p.r.n. 

7. 

Turn  frequently. 

8. 

Leg  exercises. 

9. 

CO-2  and  0>  inhahitions  q.  2  h.  for  48  hours. 

10. 

Penicillin  aqueous  procaine  300,000  units  q.  d. 

11. 

Sulfadiazine  grams  ^  q  6  h. 

12. 

Soda  bicarb,  grains  30  q.  6  h. 

13. 

Catheter  removed  on  10-14  p.o.  day. 

14. 

Catheterize  q.  6-8  h.  p.r.n.  after  catheter  is  removed  until  residual 

is  below  30 

cc. 

15. 

Furmethide  10  mgms.  t.i.d.  after  catheter  is  removed  until  residual 

is  below  30 

cc. 

16. 

Fergon  tabs  2  t.i.d.  and  hexavitamins  tabs  2  t.i.d. 

17. 

Seconal  gr  i  h.s.  p.r.n. 

18. 

Phenobarbital  gr  |  t.i.d. 
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THE  CONVALESCENT  CARE  OF  POST-OPERATIVE 
NEU R OSUR G I C AL  RATI ENTS * 


IRA  COHEN,  M.D. 

In  no  group  of  cases  is  convalescent  care  of  more  importance  to  the  patient 
than  in  the  post-operative  neurological  group.  In  no  group  is  it  more  important 
to  the  institution  giving  such  care  to  distinguish  between  the  convalescent  patient 
and  one  in  need  of  custodial  care. 

In  the  former  we  recognize  one  who  is  in  need  of,  and  will  benefit  by,  additional 
attention  to  the  extent  of  returning  to  a  normal  or  at  least  a  modified  normal  life. 
The  latter  group  is  just  as  much  in  need  of  attention  directed  toward  the  comfort 
of  the  affected  person  although  without  hope  of  physical  improvement. 

It  is  not  entirely  chance  that  at  a  time  when  hospital  beds  are  at  a  premium 
the  practice  of  early  post  operative  ambulation  is  spreading.  While  such  practice 
relieves  the  hospital  at  an  earlier  date  of  a  post-operative  bed  encumbant,  it  does 
not  promote  a  proportionately  earlier  "Return  to  full  duty"  of  the  patient.  In 
passing  it  could  be  pointed  out  that  the  present  day  household,  whether  rich  or 
poor,  is  not  nearly  as  adequately  staffed  to  cater  to  a  convalescent  as  was  that  of 
our  grandparents. 

The  convalescent  care  of  the  neurosurgical  patient  may  well  be  considered  from 
three  aspects: 

1)  The  general  post-operative  point  of  view. 

2)  The  restoration  of  function,  by  reeducation. 

3)  The  probable  occurrence  of  convulsive  seizures. 

1 :  From  the  general  post-operative  viewpoint  the  neurosurgical  patient  differs 
but  little  from  the  general  surgical  patient.  His  operation  may  or  may  not  have 
taken  its  toll  of  his  general  strength.  In  the  absence  of  infection  and  with  the 
present  day  methods  of  prevention  of  shock,  even  the  lengthy  procedures  of  a 
neurosurgical  operation  do  not  greatly  disturb  many  of  such  patients. 

The  psychiatric  aspect  will,  no  doubt,  be  covered  in  greater  detail  elsewhere. 
From  this  point  of  view  the  patient  more  closely  falls  into  the  general  surgical 
group  who  have  had  what  is  technically  referred  to  as  mutilation.  The  reason  for 
this  is  the  fact  that  the  nervous  system,  especially  the  brain,  having  been  sub- 
jected to  a  surgical  attack,  leaves  many  a  patient  in  a  state  of  fear  of  what  the 
future  may  hold  for  the  proper  functioning  of  the  brain  or  dependent  parts  of  the 
body.  It  is  in  the  sympathetic  imderstanding  of  the  staff  of  the  institution  for 
convalescents  as  well  as  from  the  association  with  convalescents  rather  than 
early  post-operative  patients  that  confidence  will  be  restored  to  neurosurgical 
cases. 

2:  Restoration  of  function.  These  words  bring  to  mind  immediately  the  train- 
ing of  the  "halt  to  walk".  There  is  conjured  up  the  much  (and  deservedly)  well 
advertised  efforts  in  the  rehabilitation  of  the  war  and  poliomyelitis  paralytics. 
The  neurosurgical  patient  may  have  weakness  of  one  or  more  extremities  as  a 

*  From  the  XourosurKical  Service,  The  Mount  Sinai  Hospital,  New  Yori<,  N.  Y. 
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result  of  the  disease  or  of  the  surgeon's  effort  to  eradicate  it.  He,  therefore,  be- 
longs in  the  aforementioned  group.  The  post-operative  brain  case  in  some  in- 
stances has  lost  more  or  less  of  his  ability  to  speak.  Such  a  person  is  in  need  of 
reeducation.  A  beginning  of  reeducation  for  loss  of  speech  or  power  in  the  ex- 
tremity has,  without  doubt,  been  made  at  the  "Acute"  hospital.  For  whatever 
reason  convalescent  care  is  often  begun  before  a  satisfactory  reeducation  has  been 
obtained.  In  the  event  that  during  the  stay  at  a  convalescent  home  reeducation 
lapses  there  may  well  be  some  loss  of  the  advances  made. 

It  follows,  therefore,  that  it  is  desirable,  if  not  actually  necessary,  for  one  of  the 
staff  to  be  capable  of  continuing  the  reeducation  during  the  patient's  conva- 
lescent stay. 

3:  The  third  point  in  the  care  of  a  post-operative  neurosurgical  case  is  the 
recognition  that  one  who  has  had  an  operation  upon  the  brain  may  have  convul- 
sions as  a  residuum  of  his  disease  or  the  operation.  Where  in  the  opinion  of  the 
surgeon  such  a  possibility  exists,  the  patient  is  apprised  of  it  and  is  provided 
with  anticonvulsant  medication.  The  staff  of  the  convalescent  institution  should 
also  i-ealize  the  possibility  of  such  a  happening,  they  should  be  able  to  reassure  the 
patient  and  his  fellow  convalescents.  The  existence  of  the  possibility  of  a  convul- 
sion should  not  act  as  a  bar  to  the  admission  of  such  patient  to  the  institution. 

It  is  factors  such  as  these  that  make  it  so  advantageous  for  the  convalescent 
hospital  to  be  an  intimate  part  of  the  acute  hospital.  The  patient  is  passed  upon 
as  suitable  for  convalescent  care  by  a  physician  who  has  ample  opportunity  to 
study  the  patient  in  the  acute  hospital.  The  physicians  who  originally  cared  for 
the  patient  can  always  be  consulted.  This  truly  makes  for  continuity  in  care. 


CONVALESCENT  CARE  IN  GENITO-URINARY  SURGERY 


GORDON  D.  OPPENHEIMER,  M.D.  and  LESTER  NARINS,  M.D. 

Adequate  care  of  the  patient  convalescing  from  surgery  of  the  genito-urinary 
tract  frequently  requires  specialized  knowledge  and  management.  Therefore  it 
may  be  helpful  to  outline  a  few  specific  instances. 

PROSTATIC  SURGERY 

A.  Benign  Disease.  The  average  post-prostatectomy  patient  requires  little 
attention  aside  from  proper  dietary  management  and  the  maintenance  of  urinary 
antiseptics.  Most  patients  are  ready  for  discharge  from  the  hospital  on  the  10th 
post-operative  day  whether  the  procedure  be  performed  by  transurethral  resec- 
tion, one  stage  suprapubic  prostatectomy  or  retropubic  prostatectomy.  In  peri- 
neal prostatectomy,  the  post-operative  period  is  somewhat  longer  than  in  the 
other  procedures.  Following  discharge  from  the  hospital,  the  patient  requires 
careful  watching  lest  delayed  bleeding  appear  from  the  prostatic  bed;  such  an 
eventuality  demands  his  prompt  return  to  the  hospital. 

Since  most  patients  with  prostatic  disease  are  in  the  older  age  groups  they 
often  manifest  signs  and  symptoms  of  cardiac,  pulmonary,  diabetic  or  hyper- 
tensive disease  and  are  in  need  of  careful  medical  management.  There  are  also 
some  patients  who  for  various  reasons  recjuire  a  preliminary  suprapubic  cystos- 
tomy  which  may  cause  a  long  delay  before  prostatectomy  is  performed.  These 
patients  suffer  either  from  severe  cardiac  or  pulmonary  disease  or  greatly  reduced 
renal  function  resulting  from  long  standing  prostatic  obstruction.  As  they  may 
require  suprapubic  drainage  for  many  months,  constant  urinary  antiseptics  will 
be  necessary.  The  suprapubic  tube  should  be  irrigated  at  least  once  daily,  and, 
if  worn  for  several  months,  should  be  changed  every  6  weeks  by  the  urologist. 
When,  as  commonly  occurs,  the  urine  is  heavily  infected  with  urea  splitting 
organisms  and  is  strongly  alkaline,  irrigations  with  Suby's  solution*  should  pre- 
vent incrustations.  Urinary  acidifying  drugs  are  indicated  but  .should  be  used 
cautiously  to  avoid  development  of  acidosis.  Following  a  varying  period  of  careful 
observation,  these  patients  are  prepared  for  prostatic  surgery.  In  the  rare  in- 
stance, a  patient  may  be  compelled  to  wear  a  suprapubic  tube  for  the  remainder 
of  his  life. 

B.  Malignant  Disease.  Radical  perineal  prostatectomy  is  indicated  w-hen  car- 
cinoma of  the  prostate  is  deemed  operable. 

With  the  use  of  hormonal  therapy  in  prostatic  malignancy,  patients  with  this 
disease  have  undoubtedly  been  made  more  comfortable.  The  question  of  whether 
or  not  life  is  prolonged  with  any  of  the  current  palliative  measures  has  not  l^een 
definitely  established,  but  they  unquestionably  mitigate  the  problems  of  con- 
valescence. When  prostatic  cancer  is  diagnosed  by  rectal  palpation,  the  disease 
is  usually  too  far  advanced  for  radical  perineal  prostatectomy.  The  common 

*  Suby's  solution — Citric  Acid,  32 ..3  gms.  Magnesium  O.xide,  3.8  Gms.  Sodium  Carbonate, 
4.4  Cm.  Distilled  Water  q.s.  ad.  1000.0  c.  c. 
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methods  now  muse  include  estrogenic  hormone  therapy,  orchiectomy  and  trans- 
uretiu-al  resection.  Following  either,  or  both,  of  the  latter  comparatively  minor 
procedures,  the  patient  offers  few  convalescent  problems.  The  administration  of 
estrogenic  hormones  must  be  individualized  and  the  dosage  determined  by  the 
patient's  tolerance.  Therapy  should  be  promptly  discontinued  when  reactions 
such  as  nausea,  gynecomastia,  gynecodynia  or  diarrhea  appear.  Should  the  pa- 
tient "escape"  from  hormonal  control,  and  evidence  of  metastases  and  urinary 
obstruction  set  in,  he  becomes  a  candidate  for  a  chronic  diseases  institution. 

RENAL  SURGERY 

Convalescence  from  simple  nephrectomy  requires  little  more  than  routine  care. 
The  wound  should  be  dressed  every  few  days,  washed  with  alcohol  or  ether,  fresh 
dressings  being  applied.  Nephrectomy  for  carcinoma  does  not  significantly  affect 
the  nature  of  early  convalescent  care.  In  the  instances  where  the  patient  is  re- 
quired to  wear  either  a  unilateral  or,  in  occasional  instances,  bilateral  nephrostomy 
tubes,  management  becomes  more  complicated  and  the  constant  super\-ision  of 
the  urologist  is  essential.  Measures  to  combat  infection  include  the  use  of  man- 
delamine,  sulfonamides,  penicillin,  streptomycin,  aureomycin,  and  Chloromycetin, 
or  their  combinations.  Incrustations  can  be  pre\'ented  by  daily  irrigation  of  the 
nephrostomy  tubes  with  sterile  water,  saline  or  Suby's  solution.  Irrigation  should 
be  performed  with  the  glass  part  of  a  Dakin  syringe  and  only  gra\aty  pressure 
should  be  used  as  greater  pressure  entails  considerable  risk. 

BLADDER  SURGERY 

Patients  who  undergo  endoscopic  treatment  for  bladder  lesions  are  rarely  in 
need  of  specific  convalescent  attention. 

Those  with  partial  cystectomy  for  bladder  neoplasm  may  experience  sev^ere 
frequency  and  dysuria.  Such  symptoms  require  the  attention  of  the  urologist 
but  can,  in  large  measure,  be  controlled  with  sedatives,  antispasmodics  and 
urinary  antiseptics. 

An  increasing  number  of  total  cystectomies  and  ureteral  transplants  are  per- 
formed for  the  removal  of  bladder  carcinomata.  Such  formidable  procedures  may 
create  challenging  problems  during  convalescence.  Of  primary  importance  is  the 
maintenance  of  a  satisfactory  nutritional  state.  Patients  with  skin  ureterostomies 
require  the  urologist's  care  in  the  hospital.  Patients  with  uretero-sigmoid  anas- 
tomoses present  fewer  problems.  Complicating  pyeloneprhitis  can  be  prevented 
by  the  persistent,  at  times  intermittent,  use  of  bowel  or  urinary  antiseptics. 
Severe  rectal  frequency  and  rectal  burning  or  tenesmus  require  sedation  and  will 
usually  abate  Avhen  the  mucosa  becomes  tolerant  to  the  presence  of  urine.  Pa- 
tients with  uretero-sigmoid  anastomoses  should  be  periodically  checked  with 
excretory  urograms  and  watched  for  the  possible  development  of  local  metastases. 

The  proper  management  of  the  post-operative  urological  patient  demands  close 
co-operation  between  the  urologist  and  the  physician  in  charge  of  convalescent 
care.  In  most  instances  convalescence  requires  little  more  than  the  care  incident 
to  surgery  and  advanced  age.  When  special  problems  arise,  early  consultation 
with  the  urologist  is  essential. 


THE  MOUNT  SINAI  HOSPITAL  CONFERENCES  ON  CONGENITAL 

HEART  DISEASE* 


L  Eisenmenger's  Complex  with  Defective  Interatrial  Septum 

Edited  by 
SAUL  JARCHO,  M.D. 

This  is  the  first  of  a  series  of  conferences  to  be  recorded  periodically  in  this 
Journal.  In  the  present  case  the  initial  studies  were  made  by  Dis.  Frederick  H. 
King,  Alvin  J.  Cordon,  E.  R.  Borun,  and  Richard  P.  Lasser. 

Richard  P.  Lasser,  M.D.:  The  patient  was  a  5-year-old  white  girl  observed 
on  the  service  of  Dr.  Horace  Hodes.  She  was  not  noted  to  be  cyanotic  at  birth, 
but  following  two  episodes  of  pneumonia  at  7  months  of  age,  mild  cyanosis  was 
noted.  The  diagnosis  of  congenital  heart  disease  was  made  at  that  time.  Since 
then  the  cyanosis  appeared  to  become  increasingly  intense,  particularly  after 
crying  or  diu'ing  very  limited  amounts  of  exercise.  Her  appetite  was  poor  and 
development  suljnormal.  Thei'e  were  repeated  respiratory  infections.  During  the 
past  two  years  the  child  experienced  four  syncopal  attacks,  one  of  which  was 
severe,  the  child  being  unconscious  for  5  minutes. 

The  child  was  small  and  quiet.  There  was  moderate  cyanosis  of  the  lips, 
mucous  membranes  and  extremities,  and  early  clubbing  of  fingers  and  toes.  No 
thrills  were  palpal^le  over  the  precordium  but  a  diastolic  shock  could  be  felt  in 
the  second  interspace  at  the  left  sternal  border.  The  heart  was  not  enlarged  to 
percussion.  A  rough,  moderately  loud  (Grade  3)  systolic  murmur  was  heard 
maximally  at  the  left  sternal  border  in  the  3rd  intercostal  space.  The  murmur 
was  transmitted  both  upward  and  downward  along  the  left  sternal  border  and 
could  be  heard  faintly  over  the  carotid  arteries.  The  second  sound  at  the  base 
of  the  heart  was  split.  The  second  pulmonic  sound  was  very  loud  and  snapping. 
The  remainder  of  the  physical  examination  was  within  normal  limits. 

The  hemoglobin  was  18  Gm.,  venous  pressure  was  10.5  cm.  of  water.  The  ether 
circulation  time  (arm  to  lung)  was  3.5  seconds. 

The  electrocardiogram,  which  is  shown  in  Figure  1,  is  characteristic  of  right 
ventricular  hypertrophy.  There  is  marked  right  axis  deviation  in  the  standaixl 
leads.  The  RS-T  segments  of  leads  II  and  III  are  depressed.  A  small  q  and  tall 
K  wave  are  seen  in  miipolar  leads  from  the  entire  right  sitle  of  the  chest.  The 
leads  taken  around  the  left  side  of  the  chest  show  small  r,  deep  S  complexes. 

On  fluoroscopic  examination  the  heart  did  not  appear  to  be  enlarged  in  its 
tiansverse  diameter.  The  most  prominent  feature  was  marked  enlargement  of 
the  main  pulmonary  artery.  Both  right  and  left  pulmonary  arteries  were  also 
much  enlarged.  The  intrapulmonic  vascular  markings,  however,  were  within 
normal  limits.  There  was  no  (>xcessive  pulsation  of  hilar  vessels.  In  the  right 
anterior  oblique  position,  the  anterior  contour  of  the  heart  was  seen  to  encroach 

*  Cases  illust  rating  various  asi)pcts  of  congenital  heart  disease  are  selected  from  ma- 
terial presented  at  the  semi-m(nitlil\-  conferences  of  the  Congenital  Heart  Disease  Clinic 
of  The  Mount  Sinai  Hospital. 
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upon  the  retrosternal  space,  indicating  a  moderate  degree  of  right  ventricular 
hypertrophy. 

This  young  patient  presented  the  problem  of  the  differential  diagnosis  of 
congenital  heart  disease  manifesting  increasing  cyanosis  and  syncopal  attacks. 
The  cardiac  murmur,  which  was  not  distinctive,  the  electrocardiogram  which 
showed  evidence  of  marked  right  ventricular  hypertrophy,  and  the  large,  poorly 
pulsatile  main  pulmonary  artery  did  not  contribute  to  the  solution  of  the  para- 
mount problem,  which  was  whether  or  not  pulmonic  stenosis  was  present.  There- 
fore cardiac  catheterization  was  undertaken. 

The  child  was  prepared  for  the  procedure  with  pentothal  and  avertin  ad- 
ministered rectally.  The  right  saphenous  vein  was  isolated  at  a  point  just  below 


Fig.  1.  Electrocardiogram  showing  marked  right  axis  deviation,  a  tall,  notched  R  wave 
in  AVR  and  complexes  consisting  of  tall  R,  small  s  waves  in  right  precordial  leads,  and  small 
r,  deep  S  waves  in  left -sided  precordial  leads.  The  electrocardiogram  is  taken  at  high  speed. 
The  reference  lead  is  lead  II,  and  is  always  the  lower  tracing  of  each  pair. 


its  entrance  into  the  femoral  vein.  A  #  6  bird's  eye  catheter  was  inserted  and 
passed  up  into  the  heart.  The  catheter  passed  immediately  through  an  atrial 
septal  defect  and  into  a  left  pulmonary  vein.  A  spot  film  taken  at  that  site  is 
shown  in  Figure  2a.  The  catheter  was  withdrawn  into  the  left  atrium  and  then 
advanced  into  the  left  ventricle.  A  spot  film  of  this  is  shown  in  Figure  2b.  The 
right  ventricle  and  main  pulmonary  artery  were  then  entered  in  succession,  and 
a  continuous  tracing  was  obtained  as  the  tip  of  the  catheter  was  withdrawn  from 
the  pulmonary  artery  into  the  right  ventricle.  Spot  films  of  the  catheter  in  these 
locations  are  shown  in  Figures  2c  and  2d.  A  Cournand  needle  was  placed  into 
the  left  femoral  artery  and  simultaneous  tracings  were  taken  from  left  femoral 
artery  and  right  ventricle.  Evans  blue  (3  cc.)  was  injected  into  the  right  ventricle, 
and  the  circulation  time  from  the  ventricle  to  the  ear  was  measured  with  the 
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Millikan  oximeter.  This  proved  to  be  3.5  .seconds.  It.  represented  the  time  (-(m- 
siimed  from  the  beginning  of  injection  to  (he  hrst  deflection  of  the  galvanometer 
which  signalled  the  arrival  of  the  dye  in  the  blood  ve.s.sels  of  the  ear.  In  normal 
children  of  this  age,  the  circulation  time  so  measured  is  5.5  seconds  or  more. 
The  shortened  right  ventricle-to-car  circulation  time  indicated  an  overriding 
aorta. 


Fig.  2.  a)  Spot  film  showing  the  catheter  lying  in  the  lung  field  in  u  pulmonary  vein  after 
traversing  the  right  and  left  atria. 

b)  Spot  film  showing  the  catheter  in  the  left  ventricle. 

c)  Spot  film  of  the  catheter  in  the  right  ventricle. 

d)  Spot  film  of  the  catheter  in  the  main  jjulmonary  artery. 

The  pressures  and  results  of  the  blood-gas  analysis  are  shown  in  Table  I. 
It  can  be  seen  that  the  systolic  pressures  in  the  systemic  and  pulmonary 
circuits  are  almost  identical,  indicating  that  the  two  ventricles  operate  as  a 
single  pressure  imit.  The  high  systolic  pressiu'es  in  the  main  pulmonary  artery, 
of  course,  eliminate  any  possibility  of  pulmonic  stenosis.  The  mean  pressures 
obtained  in  the  atria  and  the  diastolic  ventricular  pressures  are  within  normal 
limits.  Tracings  of  the  pulse  pressures  are  shown  in  Figure  3.  Blood-gas  analysis, 
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as  can  be  seen,  shows  normal  oxygen  saturation  in  the  piihnonary  vein  and 
marked  arterial  unsaturation  in  the  femoral  artery.  The  fact  that  the  oxygen 
content  in  the  left  atrium  and  ventricle  are  the  same,  and  are  somewhat  lower 
than  that  observed  in  the  pulmonary  vein,  iiulicalcs  that  a  small  right-to-left 


TABLE  I 


SITE 

PRESSURE 

O2  CONTENT 

PER  CENT 
SATURATION 

P.V. 

2  mm  Hg. 

23.08 

02.3 

L.A. 

3  mm. 

22.62 

90.47 

L.V. 

72/2 

22.71 

90.8 

S.V.C. 

15.98 

64.37 

I.V.C. 

13.48 

54.23 

R.A. 

17.01 

68.66 

R.V. 

G7/1.5 

17.4 

70.0 

M.P.A. 

72/46 

17.51 

70.53 

Fern.  Art. 

77/60 

17.4 

70.0 

A.  B.  C. 

Fig.  3.  A)  Pressure  tracings  within  the  right  ventricle. 

B)  Pressure  tracings  within  the  main  pulmonary  artery. 

C)  Pressure  tracings  within  the  left  ventricle. 

The  systolic  pressure  in  all  these  locations  is  almost  identical. 


shunt  may  exist  between  the  atria;  but  this  is  not  sufficient  to  account  for  the 
peripheral  arterial  unsaturation.  No  venous-arterial  shunt  is  present  between 
the  ventricles.  The  oxygen  content  in  the  right  atrium  is  substantially  higher 
than  that  in  both  venae  cavae.  Therefore,  a  large  quantity  of  arterialized  blood 
must  be  entering  the  right  atriiun  from  the  left.  The  oxygen  content  in  the  right 
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ventricle  and  pulmonary  artery  is  .similar  to  that  in  the  right  atrium.  The  o.\y- 
gen  content  in  the  femoral  artery  is  almost  identical  with  that  observed  in  the 
right  ventricle,  indicating  that  a  large  proportion  of  the  systemic  flow  is  derived 
from  the  right  ventricle.  Thi.s  proljably  means  that  the  aorta  arises  in  large 
measure  from  the  right  ventricle,  and  that  communication  between  left  ven- 
tricle and  aorta  is  difficult.  As  has  been  stated,  apparently  no  shunt  of  blqod 
takes  place  through  the  interventricular  septal  defect.  At  the  conclusion  of  the 
catheterization  an  attempt  was  made  to  anesthetize  the  child  with  ether  pre- 


FiG.  4.  X-ray  of  the  rhe.st  showing  .some  rounding  and  elevation  of  the  apex,  marked 
prominence  of  the  pulmonary  artery,  and  normal  int  rapulmonic  vascular  markings. 

paratory  to  angiocardiography.  She  became  very  cyanotic,  and  the  procedure 
was  abandoned. 

The  conclusion  drawn  from  the  cai'diac  catheterization  was  that  the  patient 
probably  had  Eisenmenger's  complex  with  interatrial  septal  defect. 

Sigmund  BrahmS;  M.D.:  In  the  roentgen  films  the  heart  is  approximately 
normal  in  size.  There  is  no  obvious  enlargement  of  the  right  ventricle  as  indicated 
in  the  right  anterior  oblique  view.  The  aortic  knob  is  normal.  In  general  the 
pulmonary  vascular  markings  are  normal.  There  is  some  rounding  and  elevation 
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of  the  left  ventrifular  apical  region  (fig.  4).  The  pulmonary  artery  segment  is 
convex  in  the  postero-anterior  and  right  anterior  oblique  positions.  In  a  cyanotic 
child — on  the  basis  of  the  conventional  films — I  would  suspect:  first,  Eisen- 
menger's  complex,  and  then  tetralogy  of  Fallot  with  post -stenotic  dilatation  of 
the  pulmonary  artery,  though  I  think  that  would  be  less  likely. 

Alvin  J.  Gordon,  M.D. :  It  is  surprising  how  often  the  catheter  unexpectedly 
penetrates  into  the  left  atrium,  especially  when  it  is  passed  from  below.  In  our 
series  there  has  been  no  autopsy  in  a  case  of  this  kind,  hence  we  cannot  say 
how  large  the  defect  is.  In  this  instance  there  is  evidence  of  shunt  from  right  to 
left  and  also  from  left  to  right.  In  other  cases  the  oxygen  figures  indicate  that  the 
communication  l)etween  the  atria  is  of  no  functional  significance. 

Frederick  H.  King,  M.D.:  The  cause  of  cyanosis  in  Eisenmenger's  complex 
is  an  interesting  question.  There  is,  of  course,  a  shunt  of  blood  from  right  to 
left  into  the  aorta,  but  this  contribution  of  reduced  hemoglobin  to  the  general 
circulation  of  itself  is  said  to  be  insufficient  to  cause  cyanosis.  Some  attribute 
the  cyanosis  in  part,  at  least,  to  an  abnormality  of  the  pulmonary  capillaries, 
present  in  some  cases  of  Eisenmenger's  complex.  The  right  to  left  shunt  due  to 
the  over-riding  aorta  must,  however,  be  the  prominent  factor,  since  the  patho- 
logic pulmonary  findings  are  not  constantly  present. 

Dr.  Gordon:  Dr.  Eng  has  already  commented  on  the  h^'pothesis  that  the 
cyanosis  in  Eisenmenger's  complex  is  a  result  of  some  abnormality  in  the  pul- 
monary epithelium,  resulting  in  deficient  respiratory  gas  exchange.  This  idea 
arose  for  several  reasons:  1.  The  volume  of  the  right  to  left  shunt  into  the  aorta 
was  thought  to  be  too  small  to  lead  to  cyanosis;  2.  The  circulation  to  the  lungs 
is  usually  adecjuate;  3.  Pulmonary  arteriolar  sclerosis  is  known  to  occur  in  some 
of  these  cases;  4.  Cyanosis  may  not  develop  until  late  childhood  or  early  adult 
life,  presumably  after  these  hypothetical  changes  in  the  pulmonary  epithelium 
have  occurred. 

This  case  is  unicjue  in  that  the  added  interatrial  septal  defect  permitted  sam- 
pling of  blood  in  the  pulmonary  vein  and  left  atrium.  Although  the  oxygen 
saturation  of  pulmonary  vein  blood  is  slightly  lower  than  normal,  it  is  high 
enough  to  exclude  a  significant  alveolo-respiratory  component  in  the  genesis  of 
the  cyanosis. 

Dr.  King:  A  recent  review  by  Drs.  Arthur  Selzer  and  G.  L.  Lariuer  supports 
the  belief  that  the  cj^anosis  in  Eisenmenger's  complex  is  due  entirely  to  the  shunt. 
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Authors'  Abstracts  of  Papers  Published  Elsewhere  by  Members  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals. 


The  Management  of  Anuria  in  Acute  Mercurial  Intoxication.  A.  P.  Fishman,  I. 
G.  Kroop,  H.  E.  Leiter  and  A.  Hyman.  New  York  State  J.  Med.,  48:  2393,  Novem- 
ber, 1948. 

The  case  history  of  a  patient  with  acute  mercur}-  into.xication  is  i)resented  to  illustrate 
the  principles  that  have  been  found  effective  in  aiding  the  recovery  from  reversible  anuria. 
For  contrast,  a  similar  case  of  anuria,  treated  with  the  Kolff  Artificial  Kidney  is  briefly 
presented.  The  tendency  to  spontaneous  resolution  of  the  anuria  is  stressed  as  well  as  the 
anticipated  time  of  its  occurrence.  The  dangers  of  overtreatment  are  emphasized.  Because 
of  the  reversible  nature  of  the  kidney  lesions,  caution  is  advised  in  ascribing  resolution  of 
acute  anuria  to  artificial  methods  of  treatment. 

Cervicomediastinal  and  Mediastinal  Cystic  Hygromas.  R.  E.  Gross  and  E.  S.  Hi'rwitt. 
Surg.,  Gynec,  &  Obst.,  87:  599,  November,  1948. 
The  clinical  and  laboratory  findings  in  these  lesions  are  reviewed.  The  successful  man- 
agement of  2  cervicomediastinal  and  1  mediastinal  cystic  hygroma  is  reported.  The  cervical 
portions  of  hygromas  are  best  treated  by  a  meticulous  dissection  and  removal  of  the  cystic 
portions.  Whenever  possible,  treatment  of  the  thoracic  lesions  is  preferably  done  by  com- 
plete extirpation  of  the  presenting  mass.  Under  some  circumstances,  a  cervicothoracic 
hygroma  can  be  treated  by  surgical  excision  of  the  cervical  portion  and  transcervical  ap- 
proach to  the  intrathoracic  portion,  the  latter  being  treated  by  intense  chemical  sclerosis 
followed  by  external  drainage.  If  such  therapy  is  followed  by  persistence  or  recurrence  of 
the  intrathoracic  component,  thoracotomy  for  excision  of  the  remaining  hygroma  is  in- 
dicated. 

Preliminary  Observations  on  the  Use  of  Human  Arterial  Grafts  in  the  Treatment  of  Certain 
Cardiovascular  Defects.    Gross,  R.  E.,  Hurwitt,  E.  S.,  Bill,  A.  H.,  Jr.,  and  Peirce, 
E.  C.,  2nd.    New  England  J.  Med.,  239:  578,  October,  1948. 
Observations  were  made  on  the  grafting  of  segments  of  fresh  and  preserved  arteries 
from  1  dog  to  another.  A  satisfactory  preservation  technique  was  developed.  Segments  of 
human  arteries,  obtained  from  postmortem  material  under  rigidly  controlled  conditions, 
were  successfully  interposed  as  shunts  between  the  arterial  system  and  the  pulmonary 
artery  in  9  cases  of  Tetralogy  of  Fallot.  Preserved  transplants  were  also  interposed  between 
the  divided  ends  of  the  thoracic  aorta  in  3  cases  of  coarctation  of  the  aorta. 

Results  of  Treatment  of  Perforation  of  the  Esophagus.  E.  E.  Jemerin.  Ann.  Surg.,  128: 
971,  November,  1948. 

The  results  obtained  in  69  cases  of  perforation  of  the  esophagus  by  foreign  bodies,  in- 
strumentation, or  both,  covering  the  period  from  1925-1947,  are  presented.  The  gross  mor- 
tality was  36.2%.  The  cause  of  death  in  almost  all  cases  was  mediastinal  infection.  When 
listed  chronologically,  a  marked  improvement  in  results  with  the  passage  of  years  was  ap- 
parent. Prior  to  1936,  the  mortality  was  77.3%;  since  1936,  only  17%.  Further  breaktlown 
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into  operative  and  non-opeiative  cases  shows  the  improvement  to  parallel  an  increase  in 
surgical  intervention.  Prior  to  1936,  only  50%  of  the  cases  were  treated  surgically,  whereas 
since  1936,  89.4%  were  treated  surgically.  For  the  entire  series,  both  before  and  after  1936, 
the  operative  mortality  was  26.4%,  as  compared  to  68.7%  for  those  not  operated  upon. 
Operation  alone,  however,  does  not  tell  the  whole  story,  as  indicated  by  an  operative  mor- 
tality of  72.7%  before  1936,  as  compared  to  14.3%  since.  To  be  most  effective,  surgery  must 
be  prompt.  Ideally,  operation  should  be  performed  immediately  upon  recognition  of  the 
existence  of  a  traumatic  laceration  of  the  esophagus,  and  certainly  before  infection  has 
descended  into,  or  become  full  blown,  in  the  mediastinum.  Prior  to  1936,  only  3  of  11  sur- 
gically treated  cases  were  operated  upon  less  than  1  week  after  perforation.  Since  1936, 
35  of  42  cases  were  operated  upon  within  the  first  week,  and  in  2  of  them  operation  was 
performed  within  2  days  of  the  injury.  The  marked  improvement  in  the  mortality,  accord- 
ingly, is  to  be  attributed  not  only  to  the  recognition  of  esophageal  perforation  as  a  surgical 
lesion,  but  to  the  necessity  of  treating  it  as  a  surgical  emergency  and  operating 
as  promptly  as  possible.  Actually,  with  prompt  surgical  intervention,  mortality  from  esoph- 
ageal perforation  should  be  rare,  occurring  only  in  unpreventable  situations,  such  as  a 
fulminating  infection  following  extensive  laceration  of  the  esophagus,  serious  complicating 
lesions,  or  a  patient  admitted  with  a  very  widespread  infection  long  after  perforation. 
Penicillin  and  the  other  chemotherapeutic  agents  should  be  used  only  as  an  adjunct  to 
prompt  surgery.  While  a  few  of  our  cases  recovered  with  penicillin  therapy  alone,  in  most, 
deterioration  and  spread  of  infection  continued  despite  the  administration  of  the  antibiotic. 
This  resulted  in  a  death  in  1  case,  a  near  death  in  a  second,  and  in  many  cases  in  the  loss 
of  valuable  time  as  the  lesion  continued  to  develop  despite  penicillin. 

Electron  Histology  of  the  Heart.    B.  Kisch.    Exp.  Med.  &  Surg.  6:  346,  November,  1948. 

Diaphragm,  heart  muscle  (ventricle),  and  a  false  chorda  tendinea  referred  to 
as  "Purkinje  fibre"  of  a  child's  heart  were  investigated  by  means  of  the  electron  micro- 
scope and  high  speed  microtome.  In  the  "Purkinje  fibre"  a  tight  network  of  straight  con- 
nective tissue  fibres  was  found.  Only  a  part  of  these  fibres,  present  in  large  quantities  in 
sections  of  the  diaphragm  and  a  few  in  the  Purkinje  fibre,  show  a  dark  central  column  in 
a  light  sheath  and  segmentation  due  to  dark  parallel  strips  crossing  the  entire  fibre  at 
distances  of  600-675  A  from  each  other.  The  central  column  in  a  light  sheath  may  be  a 
kind  of  Fresnel  fringe  effect  due  to  astigmatism  of  the  lens.  The  diameter  of  the  connec- 
tive tissue  fibres  is  300-500  A,  that  of  the  dark  central  column  if  present,  is  about  J  of  this 
amount.  A  part  of  the  fine  fibres  shows  no  segmentation  nor  other  structures.  In  some  in- 
stances a  part  of  one  and  the  same  fibre  appears  segmented,  a  part  unsegmented.  The  dark 
segmentation  resembles  the  appearance  of  Liesegang's  rhythmic  precipitation  in  colloids. 
The  spacing  of  the  segments  equals  that  found  by  Schmitt  et  al  by  means  of  ele<'tron  micros- 
copy and  by  Baer  in  X-ray  diffraction  studies,  in  collagen  fibrils.  In  the  "Purkinje  fibre" 
and  the  heart  muscle,  long  dark  muscle  fibres  were  found,  composed  of  bundles  of  thinner 
elementary  fibres.  The  muscle  fibres  of  the  ventricle  separate  into  much  thinner  fibres  of  a 
diameter  of  about  300  A.  Some  of  them  show  segmentation;  the  distance  of  those  segments 
measures  only  500  A  or  less.  The  elementary  fibres  of  ventricle  muscle  but  not  those  of 
the  "Purkinje  fibre"  formed  at  places,  a  network  either  at  the  end  of  one  or 
linking  together  2  thicker  fibres.  In  the  slices  of  the  ventricle,  connective  tissue  fibres  were 
found  much  more  sparingly  than  in  slices  of  diaphragm  and  of  the  "Purkinje  fibre".  To 
date,  the  author  did  not  find  in  ventricle  tissue  the  segmented  type  of  connective  tissue 
fibre.  Whether  the  straight  fibres  in  the  "Purkinje  fibre"  are  really  conductive  tissue  or 
not,  cannot  be  decided  without  further  investigations,  because  it  is  known  that  some  of 
the  false  chordae  contain  no  conductive  tissue. 

A  "Cross-Fibre  Effect"  in  Electron  Microscopy.    B.  Kisch.    Exper.  Med.  &  Surg.,  6:  366, 
November,  1948. 

The  optical  effect  of  electronic  refraction  in  pictures  taken  with  an  electron  microscope 
is  described  and  can  be  found,  wherever  2  fibres  cross  each  other. 
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Occlusion  of  the  Ccnlrol  l{<  thiol  Artvnj.  .1  ('l/niroji(illuilo</ic  Stiidi/.  A.  li.  Ivornzwhic. 
Am.  J.  Ophth.,  31:  1421,  Xovenil)or,  1948. 
A  case  of  occlusion  of  the  coiitr:il  relituil  artery  of  tlie  ri^ht  eye  in  a  woman,  aged  72 
years,  is  presented.  It  came  on  suddenly  with  no  i)remonitory  symptoms.  She  suffered,  in 
addition,  from  essential  hypertension  of  moderately  severe  degree.  The  j)atient  was  fol- 
lowed clinically  for  over  two  years  with  uo  improvement  in  the  eye  condition.  At  her  death, 
the  eyes  were  examined  pathologically.  No  evidence  of  embolus,  thrombus  formation, /jr 
endarteritis  was  found.  Advanced  arteriosclerosis  was  present  in  the  choroidal  and  central 
retinal  arteries.  Spasm  is  considered  as  contributing  to  the  occlusion  of  the  central  retinal 
artery. 

Plastic  Oral  Siirgcrij:  A  New  Term.  ]\I.  J.  Orincer.  N.  Y.  J.  Dent,,  1<S:  845,  November, 
1948. 

Nomenclature  commordy  used  to  describe  many  oral  surgical  procetlures  is  not  self- 
explanatory,  and  therefor  is  not  adequately  evaluated.  Surgical  alteration  of  the  shajje 
and  structure  of  the  hard  and  soft  tissues  of  the  body  for  either  functional  correction  or 
cosmetic  improvement,  is  properly  termed  "Plastic  Surgery"  hy  the  medical  profession. 
The  oral  surgeon  frequently  resorts  to  surgical  reconstruction  and  alteration  of  oral  hard 
and  soft  tissues  to  effect  functional  correction  or  cosmetic  improvement.  These  operations, 
based  upon  sound  jjlastic  surgery  technique,  often  involve  use  of  skin  grafts,  tissue  flaps, 
bone  and  metal  grafts,  etc..  Nomenclature  like  alveolectomy,  submucous  resection  and 
mandibular  resection  may  be  scientifically  correct,  but  is  not  descriptive.  The  term  "Plas- 
tic Oral  Surgery",  being  aptly  descriptive  and  self-explanatory,  would  attain  suitable 
recognition  for  these  specialized  services. 

Acute  Curonanj  Thrombosis  Occurring  in  Case  of  Perforating  Lesser  Curvature  Ulcer,  Under- 
going Malignant  Changes.  E.  M.  Sachs.  Am.  J.  Digest.  Dis.,  15:  375,  Novemi)er, 
1948. 

Acute  coronary  occlusion  has  many  times  been  mistaken  for  an  niHldniinal  catastrophe 
and  conversely,  symptoms  due  to  abdominal  conditions  may  simulate  those  of  a  cardiac 
accident.  Diagnosis  may  be  even  more  difficult  if  in  a  case  of  penetrating  ulcer  with  active 
symptoms,  coronary  thrombosis  supervenes.  In  such  an  instance  one  might  erroneously 
attribute  the  entire  symptom  complex  to  an  acute  perforation  and  overlook  the  coronary 
thrombosis. 

The  following  points  of  interest  which  ])ertain  to  this  case  may  be  summed  up  as  follows: 

1.  A  gastric  ulcer  may  persist  for  some  time  without  any  demonstrable  X-ray  evidence. 

2.  When  coronary  thrombosis  occurs  in  a  case  of  a  chronic  penetrating  lesser  curvature 
ulcer  during  the  stage  of  an  acute  exacerljation,  diagnosis  may  be  ditficult.  l']lect rocardio- 
graphic  studies  should  be  included  along  with  gast  rointestinal  stutlies. 

3.  In  the  presence  of  an  increase  in  the  size  of  a  niche  the  diagnosis  of  malignancy  must 
be  considered  and  surgery  instituted. 

4.  The  occurrence  of  coronary  occlusion  with  myocardial  changes  appears  to  be  no 
contra-indication  to  major  surgery,  in  the  absence  of  cardiac  failure  when  a  reasonable 
period  of  time  is  permitted  to  elapse. 

The  Use  of  Streptomycin  in  the  Cultivation  of  Eudaiuclni  Histolytica  from  Stools.  C.  L. 
Spingarn,  and  H.  Edelman.  Am.  J.  Trop.  Med.,  28;  825,  November,  1948. 
The  use  of  streptomycin  in  doses  varying  from  1.0  to  10.0  mgms.  per  ml.  of  serum-saline 
overlay  increased  the  percentage  of  positive  cultures  of  trophozoites  obtained  from  stools 
containing  cysts  of  E.  histolytica  from  8  per  cent  in  the  controls  to  73  per  cent.  The  use  of 
the  drug  produced  varying  degrees  of  bacterial  inhibition,  retarded  the  decomposition  of 
rice  starcli,  and  suppressed  B.  hominis. 

Wenckebach  Periods  in  Sino  Auricular  Block.  B.  Ki.sch.  J.  Exper.  Med.  &  Surg.  6:  447. 
Novenil)er,  1948. 
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Tracings  are  jjicsented  of  a  S-A  and  A-\'  block  in  a  fish  heart.  The  sino  auricular  block 
is  of  the  progrediont  type  of  Wenckebach  periods. 

A  Reinvesligation  of  Flavacidin,  the  Penicillin  Produced  by  Aspergillus  Flavus.  M.  Adler 
AND  O.  WiNTERSTEiiNER.  J.  Biol.  Chem.,  176:  873,  November,  1948. 
The  antibiotic  produced  by  Aspergillus  flavus,  grown  in  submerged  culture  on  a  medium 
containing  steep  licjuor  and  lactose,  consists  of  a  mixture  of  penicillins.  After  extraction 
bj-  the  multiple  solvent  procedure,  the  penicillins  were  converted  into  crude  sodium  salts. 
Benz\lpciiicilliii  (jienicillin  G)  was  removed  from  the  crystalline  material  obtained  by 
chroniatosraphy  and  identified.  The  residue,  converted  into  crystalline  ammonium  salts, 
was  shown  by  Craig  counter  current  distribution,  and  by  Bacillus  brcris — Staphijlococcus 
aureus  ratio  to  contain  two  other  penicillins.  One,  representing  the  major  component,  was 
identified  as  n-amylpenicillin  (dihydropenicillin  F)  by  degradation  to  n-caproic  acid. 
Oxidative  degradation  and  isolation  of  propionaldehyde  indicated  the  presence  of  2-pen- 
tenylpenicillin  (penicillin  F)  as  the  minor  constituent,  rather  than  3-pentenylpenicillin, 
as  previously  assumed. 

Surgical  Treatment  of  Gastric,  Duodenal,  and  Gastrojejunal  Ulcer,  Including  the  Present 
Status  of  Vagotomy.  R.  Colp.  Bull.  New  York  Acad.  Med.,  24:  755,  December, 
1948. 

The  author  briefly  reviews  the  development  of  vagotomy  in  the  treatment  of  duodenal 
ulcer.  He  then  reports  results  in  126  cases  of  peptic  ulcer  treated  by  vagotomy,  either  alone 
or  combined  with  other  gastric  operations.  Of  twenty-one  cases  of  duodenal  ulcer  treated 
by  vagotomy  alone,  nine  have  remained  well,  five  were  improved,  and  seven  required  fur- 
ther surgery  (five  for  gastric  atony  and  two  for  recurrent  ulcer).  The  addition  of  gastro- 
enterostomy to  vagotomy-  seems  to  have  eliminated  the  undesirable  effects  of  gastric  atony 
in  26  cases.  Only  long  range  follow-up  observations  will  determine  whether  this  combina- 
tion will  diminish  the  incidence  of  gastrojejunal  ulceration. 

The  author  feels  that  suijtotal  gastrectomy  still  remains  the  operation  of  choice  in  the 
treatment  of  duodenal  ulcer.  He  has  added  vagotomy  to  gastric  resection  in  a  series  of 
patients  whose  pre-operative  acidity  was  high  and  who  had  a  tendency  to  bleed.  These 
patients  suffered  only  a  slight  increase  in  post-operative  morbidit.y  but  no  increase  in 
mortality  attributable  to  the  added  vagotom.y.  In  the  treatment  of  gastrojejunal  ulcers 
by  vagotomy,  early  results  were  promising,  but  there  have  been  recurrences.  The  author 
advises  vagotomy  plus  further  gastric  resection  for  these  cases  whenever  possible.  Vagot- 
omy is  not  recommended  for  gastric  ulcers. 

An  Angiographic  Study  of  the  Form  and  Function  of  the  Remaining  Lung  after  Pneumonec- 
tomy. H.  Neuhof  and  R.  a.  Nabatoef.  J.  Thoracic  Surg.,  17:  799,  December,  1948. 
Twelve  patients  ranging  in  age  from  18  to  62  years,  who  had  undergone  pneumonectomy 
for  malignant  tumors  were  studied  by  means  of  angiocardiography  in  order  to  determine 
the  form  and  function  of  the  remaining  lung.  In  the  majority  of  cases,  there  was  no  signifi- 
cant abnormalit.y  in  size,  shape  or  distribution  of  the  vascular  pattern  in  the  remaining 
lung.  There  often  occurred  moderate  displacement  of  the  mediastinum  and  great  vessels. 
This  was  marked  in  only  one  case.  The  expansion  of  the  remaining  lung,  as  judged  by  the 
vascular  pattern,  was  not  marked.  There  occurs  no  alteration  in  size  or  recognizable 
thrombosis  within  the  stumj)  of  the  resected  pulmonary  artery. 

Pseudocellulitis ,  a  Reaction  to  Penicillin  in  Peanut  Oil  and  Beeswax.  G.  Lesn'ick, 
S.  SiEGAL,  ANU  L.  GiNZBURG.,  Surgery,  24  :  289,  December,  1948. 
Four  cases  of  a  severe  delayed  local  reaction  to  penicillin  in  oil  and  beeswax  are  pre- 
sented. The  reaction  is  of  such  intensit.v  as  to  mimic  bacterial  infection  with  cellulitis 
and  erysipelas.  Fever  and  malaise  are  usual  accomjianiments.  Although  alarming  in  its 
initial  api^carance,  the  reaction  resolves  completely  without  specific  treatment.  The  al- 
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Icrgic  nature  of  tlio  reaction  is  indicateii  by  the  latent,  period  of  seven  to  ten  days,  and  l)y 
associated  symptoms  of  urticaria  and  joint  jjains.  The  results  of  skin  tests  with  j)eni(uiliii, 
peanut  oil,  and  l)ee  protein  are  discussed.  Penicillin  is  considered  the  most  probable  anti- 
genic factor,  the  menstruum  enhancinf;;  its  antigenic  activity.  Practical  clinicial  manage- 
ment is  presented. 

Report  on  Various  Experiences  in  Group  Psychotherapi/ .  W.  C.  Hulse.  The  Jewish  Social 
Service  Quarterly,  XXV:  2,  December,  1948. 
The  paper  discusses  8  practical  questions  of  group  therapy:  1.  Selection  of  patients.  2. 
Leadership.  3.  Optimal  and  maximal  size  of  groups.  4.  Analytic,  didactic  or  inspirational 
techniques.  5.  Frequency  and  duration  of  sessions,  duration  of  treatment.  6.  Continuous 
and  fixed  groups.  7.  Combination  of  group  and  individual  psychotherapy.  8.  Training, 
supervision,  and  evaluation  of  group  sessions.  The  importance  of  selecting  well-diagnosed 
patients  according  to  their  capacity  of  dealing  with  each  other  is  stressed.  Heterogenous 
groups  are  preferable,  but  differences  in  age,  education  and  intelligence  should  not  vary 
too  much  in  a  given  group.  While  mentally  deficient  and  severely  paranoid  persons  do  not 
profit  in  groups  permitting  spontaneous  action,  they  do  well  in  didactic  or  in  orientation 
groups.  The  different  techniques  and  approaches  all  have  their  place.  No  one  method  is 
good  and  applicable  for  every  given  group  of  patients.  In  integrated  groups,  functioning 
on  an  analytic  level,  not  less  than  5  and  not  more  than  8  should  be  included.  Orientation 
groups  might  permit  larger  numbers  of  participants,  but  no  scientific  observation  or  con- 
trolis  possible  in  groups  exceeding  15  or  20  people.  Questions  of  permissive  leadership,  of 
representation  of  both  se.xes,  and  the  presence  of  observers  and  co-leaders  in  different  set- 
tings are  discussed. 

An  Experimental  Approach  to  the  Problem  of  Increasing  the  Blood  Supply  to  the  Lungs. 
Preliminary  Observations  on  the  Use  of  Plastics.  E.  S.  Hurwitt.  Surg.  Gynec.  &  Obst., 
87:  313,  1948. 

A  technique  is  described  for  the  insertion  of  prostheses  circumventing  and  dilating  the 
pulmonary  valve.  It  is  suggested  that  this  approach  may  be  useful  in  reproducing  the  ef- 
fects of  valvular  insufficiency  and  in  the  study  of  the  altered  physiology  and  dynamics  of 
cardiac  lesions.  A  tentative  program  is  proposed,  and  the  properties  of  polyethylene  and 
Incite  are  described.  The  possible  application  of  this  method  to  provide  an  increased  blood 
supply  to  the  lungs  in  the  face  of  pulmonary  stenosis  is  discussed. 

The  Size  of  the  Pulmonary  Valce.  E.  S.  Hurwitt.  Bull.  Internat.  Assoc.  of  Med.  Museums,  27: 
170,  1947. 

The  protocols  of  1000  consecutive  autopsies  on  infants  and  children,  excluding  those  with 
cardiac  lesions,  were  reviewed  with  reference  to  the  size  of  the  i^ulmonary  valve.  The  aver- 
age dimensions  of  the  normal  pulmonary  valve  in  the  younger  age  groups  were  tabulated. 

CervicomediastiiKil  and  Mediastinal  Cystic  Hygromas.  R.  E.  Gross  and  E.  S.  Hurwitt. 
Surg.,  Gynec.  &  Obst.,  87:  599,  1948. 

The  clinical  and  laboratory  findings  of  cervicomediastinal  and  mediastinal  hygromas 
are  reviewed;  the  successful  management  of  2  additional  cases  of  cervicomediastinal  lesions 
and  1  mediastinal  cyst  is  reported.  The  cervical  portions  of  hygromas  are  best  treated  by  a 
meticulous  dissection  and  removal  of  the  cystic  structures.  Whenever  possible,  treatment  of 
the  thoracic  lesions  is  preferably  done  by  complete  extirpation  of  the  presenting  mass. 
Under  some  circumstances,  a  cervicothoracic  hygroma  can  be  treated  by  surgical  excision 
of  the  cervical  portion  and  transcervical  approach  to  the  intrathoracic  portion,  the  latter 
being  treated  by  intense  chemical  sclerosis  followed  by  external  drainage.  If  such  therapy 
is  followed  by  persistence  or  recurrence  of  the  intrathoracic  component,  thoracotomy  for 
excision  of  the  remaining  hygroma  is  indicated. 
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Preliminari/  Ohycrrdtidns  on  the  Use  of  Human.  Arterial  Grafts  in  the  Treatment  of  Certain. 
Cardiovascular  Defects.  R.  E.  Gross,  E.  S.  Hurwitt,  A.  H.  Hill,  Jr.,  and  E.  C.  Peirce, 
2nd.  New  Enghmd  J.  Med.,  239:  578,  1948. 
Following  the  domonstiiitioii  in  the  e.xporimeiital  laboratory  of  the  successful  trans- 
Ijlaiitatioii  of  segments  of  the  aorta,  both  fresh  and  preserved,  from  one  dog  to  another,  ap- 
plication of  the  technique  was  performed  in  humans.  The  report  includes  the  successful 
transplantation  of  arterial  grafts  in  9  cases  of  tetralogy  of  Fallot  and  3  cases  of  coarctation 
of  the  aorta. 

Acute  Appendicitis  Occurring  During  the  Course  of  Other  Diseases.  E.  S.  Hurwitt.  New 
England  J.  Med.,  236:  20,  1947. 
Ten  representative  cases  of  acute  apiicndicit is  occurring  during  the  course  of  other  dis- 
eases are  presented.  The  tendency  to  interpret  such  cases  as  manifestations  of  the  under- 
lying disease  rather  than  as  an  independent  lesion  is  pointed  out.  The  consequences  of  a 
temporizing  attitude  in  terms  of  the  increased  morbidity  of  a|)))endiccal  [jeritonitis  is  dis- 
cussed. 

Evaluation  of  the  Precordial  Leads  of  the  Electrocardiogram  in  Ohcsit i/.K.  L.  Jaffe,  E.  Corday 
AND  A.  M.  Master.  Am.  Heart  J.  36:  911,  December  1948. 
CR,  CL,  CF  and  unipolar  (V)  chest  leads  were  recorded  in  34  obese  persons  with  normal 
hearts  and  blood  pressures.  T-wave  inversions  hitherto  considered  abnormal  were  found 
in  CF  and  CL  leads  in  approximately  15  per  cent  of  the  cases.  No  T-wave  inversion  was 
found  in  the  V  leads  except  in  position  1  which  is  not  significant.  The  false  T-wave  inver- 
sions in  CF  and  CL  leads  are  shown  to  be  the  result  of  the  influence  of  the  left  leg  and  left 
arm  potential  in  the  respective  connections.  The  position  of  the  heart  determines  the  po- 
tential in  each  e\t  remit  \-.  The  routine  use  of  unipolar  (V)  precordial  leads  is  recommended 
since  false  T-wave  inversions  are  known  to  occur  also  in  asthenic  jjersons. 

Neuroma  of  the  Mandible.  M.  J.  Oringer.  Oral  Surg.,  Oral  Med.,  &  Oral  Path.,  1:1135, 
December  1948. 

Persistent  paresthesia  ami  a  ]jainful  trigger  zone  following  surgical  removal  of  a  man- 
dibular molar  is  reported.  A  mandibular  depression  covered  by  thickened  mucosa,  and 
roentgenographic  radiolucence  extending  into  mandibular  canal  were  noted.  Local  pain 
persisted  despite  regional  block  and  direct  infiltration  anesthesia.  A  mucoperiosteal  flap 
was  incised  and  retracted.  Tenacious  fibrous  tissue  occluded  the  orifice  of  a  mandibular 
perforation,  with  partial  attachment  to  inferior  dental  nerve.  The  attached  fibers  were 
severed,  the  fibrous  mass  resected,  the  perforation  margin  freshened,  the  orifice  filled  with 
sterile  gelatin  and  the  flap  restored  and  sutured.  Healing  was  without  incidence.  The  pain 
ceased  and  paresthesia  subsided.  Pathologic  Examination:  Mass  consisted  of  nerve  and 
fibrous  connective  tissue.  Diagnosis:  Neuroma.  The  case  history,  clinical  evidence,  and 
laboratory  findings  bear  close  resemblance  to  amputation  neuroma.  Traumatic  perforations 
into  mandibular  canals  permit  extrusion  of  nerve  fibers  and  invasion  of  granulation  tissue, 
which  may  produce  tumor  growths. 

Anomalies  of  Human  Dentition  .  M.  J.  Oringer.  Oral  Surg.,  Oral  Med.  &  Oral  Path.,  1 :  1119, 
December,  1948. 

All  anomalies  are  of  academic  interest  because  they  are  deviations  from  the  normal. 
Some  dental  anomalies  are  fairly  commonplace,  but  cases  of  abnormal  complete  dentition 
or  individual  tooth  formations  are  sometimes  encountered,  that  open  speculations  as  to  their 
cause.  A  report  of  10  unusual  cases  is  presented,  and  the  possible  cause  factors  thoroughly 
explored.  Scientific  investigation  has  established  the  reasons  for  the  various  dental  de- 
velopmental stages,  and  for  pathologic  changes  that  accompany  dental  disease.  Although 
prenatal  influence,  heredity,  metabolism,  and  disease  are  undoubtedly  factors,  specific 
reasons  and  etiologic  factors  involved  in  the  phenomena  of  dental  anomalies  are  as  yet  com- 
paratively unknown.  The  author  believes  that  stimulation  of  similar  chains  of  thought  may 
ultimateh'  provide  specific  clues  to  these  etiologic  factors. 
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The  Isadore  Friesner  Lecture* 

EMOTIONAL  FACTORS  IN  THE  ETIOLOGY  OF 
INTERNAL  DISEASESf 

J.  GROEN,  M.D. 

[Amsterdam,  Holland] 

In  the  course  of  a  con\'ei\sation  with  Dr.  Allan  Gregg,  Director  of  Medical 
Sciences  of  the  Rockefeller  Foundation,  I  was  asked  what  in  my  opinion  was 
the  reason  for  the  fact  that  psychiatry  had  profited  so  little  from  the  tremendous 
advances  that  had  been  made  in  other  liranches  of  medicine  during  the  last 
fifty  years.  My  reply  was  that  progress  in  modern  medicine  was  largely  due  to 
the  introduction  of  exact  methods  of  thinking,  the  application  of  physics  and 
chemistry  to  the  study  of  disease,  and  the  introduction  of  an  experimental  and 
quantitative  approach  to  clinical  problems.  The  human  mind,  however,  the 
domain  par  excellence  of  psychiatry,  has  not  been  similarly  explored,  and  it  is 
chiefly  through  the  lack  of  suital)le  methods  of  research  that  psychiatry  has 
lagged  behind.  The  situation  has  been  aggravated  by  the  fact  that  most  in- 
vestigators shrink  from  a  field  where  analogies  rather  than  measurements  seem 
to  be  the  sole  available  tools  of  research. 

Dr.  Gregg  praised  me  for  the  explanation.  "But",  he  said,  "suppose  I  would 
ask  you,  as  a  modern  physician,  to  impr()\-e  the  situation  and  indicate  how 
exact  methods  may  l)e  used  in  this  field,  what  would  be  your  answer?"  To  this 
question  I  had  no  reply;  I  had  never  given  it  a  thought. 

I  recall  this  incident  without  too  much  shame,  for  my  own  ignorance  was 
shared  by  most  clinicians  of  that  day.  It  is  true  that  Pavlov  and  Cannon  had 
long  since  done  their  pioneer  wcjrk  in  physiology.  In  psychiatry  Freud  and 
Adolph  Meyer  had  paved  the  way  for  an  approach,  based  on  etiology.  It  is  also 
true  that  every  clinician  who  could  take  a  good  history,  and  who  was  not  in  the 
hal)it  of  regarding  emotions  (except  his  own!)  as  "mere  nonsense",  had  ample 
opportunity  to  observe  that  patients  with  peptic  ulcer,  hypertension,  asthma, 
and  angina  pectoris  improved  during  more  favoral)le  life  situations,  and  got 
worse  or  died  under  adverse  circumstances.  In  fact,  such  observations  were  so 
common,  that  a  wise  practitioner  once  told  me,  that  he  would  never  have  dared 
to  write  a  paper  dealing  with  the  impact  of  emotions  on  bodily  disease,  because 
it  would  mean  writing  about  things  known  to  everybody.  In  Europe,  Schwarz 
(1),  Mohr  (2),  Alkan  (3),  Wittkower  (4),  and  McGregor  (5)  had  already  com- 
piled and  extended  these  clinical  observations.  In  the  United  States,  Dunbar 
(6)  had  published  a  comprehensive  review,  and  Draper  (7,  8),  Murray  (9),  and 

*  Delivered  at  The  Mount  Sinai  Hospital,  April  26,  1950. 

t  From  the  Second  Medical  Service  and  the  Department  of  Xeuro-Psychiatry  of  the 
University  of  Amsterdam,  Wilhelmina-Gasthuis. 

Supported  by  a  grant  from  the  Rockefeller  Foundation. 
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Alexander  (10)  had  carried  out  their  pioneer  studies.  Most  of  these  attempts, 
however,  had  evoked  more  ciiticism  than  enthusiasm,  and  the  role  of  life  situa- 
tions as  factors  in  the  origin  and  evolution  of  bodily  illness  remained  a  field  for 
speculation  rather  than  in\'estigation.  The  fountling  of  the  American  Society  for 
Research  in  Psychosomatic  Medicine,  and  the  appearance  of  the  Journal  of 
Psychosomatic  Medicine  (11)  did  much  to  stimulate  interest  among  those 
psychologically  oriented,  but  their  influence  among  clinicians  generally  was  less 
striking.  Clinical  investigators  apparently  saw  no  way  to  apply  their  physico- 
chemical  approach  to  problems  connected  with  diseases  of  emotional  origin,  and 
they  could  not  be  induced  to  do  so,  even  by  the  most  impressive  concepts  about 
hidden  mechanisms,  underlying  human  behavior,  or  by  the  most  ingenious 
symbolic  interpretations  of  disease  phenomena. 

I  will  not  attempt  to  outline  what  has  brought  al)out  the  general  change  in 
attitude  among  the  profession  towards  what  is  now  designated  as  the  "psycho- 
somatic approach".  In  my  own  case,  this  was  due  to  a  paper  written  by  a  young 
American  chemist  who,  as  a  medical  student  at  Columbia  University,  was  the 
first  to  draw  attention  to  the  possibility  that  emotional  factors  might  play  a 
role  in  the  production  of  ulcerative  colitis  (9).  In  1938,  one  of  the  psychiatrists 
in  Amsterdam  drew  the  attention  of  my  former  chief.  Dr.  I.  Snapper,  to  Murray's 
paper.  Snapper  did  not  think  much  of  it,  and  neither  did  I.  I  had  always  con- 
sidered psychiatry  as  "a  queer  job  for  queer  fellows"  (and  by  these  I  meant  not 
the  patients,  but  the  psychiatrists).  I  thought  that  I  could  disprove  the  absurd 
supposition  that  emotional  influences  could  directly  provoke  organic  disease.  I 
referred  2  of  our  cases  of  ssvere  ulcerative  colitis  to  the  psychiatrist,  and  to  my 
surprise  he  reported  that  h^  had  found  similar  character  traits  and  emotional 
conflict  situations  as  Murray  had  described.  As  a  cautious  internist,  I  hesitated 
to  accept  his  finlin^s,  but  when  I  interviewed  these  patients,  I  was  deeply 
impressed. 

This  experience  would  probably  not  have  significantly  influenced  my  work, 
if  the  war  had  not  broken  out  the  following  year,  and  the  German  invasion  of 
the  Netherlands  had  not  created  a  profound  change  in  my  medical  activities.  I 
was  forced  to  leave  the  Wilhelmina  hospital  and  resign  from  the  University. 
Here  I  was,  a  man,  trained  to  do  research  in  the  wards  and  the  laboratory, 
without  a  ward  or  a  laboratory.  For  a  time  I  had  to  interrupt  my  former  work 
on  nutrition  and  metabolism,  and  I  had  to  find  another  field  of  interest,  where 
I  could  work  and  do  research  within  the  scope  of  the  limited  practice  which  I 
was  allowed  to  pursue.  I  determined  to  study  the  role  played  by  emotional 
factors  in  the  etiology  of  internal  diseases. 

In  retrospect,  I  feel  that  I  may  have  been  poorly  equipped  through  lack  of  a 
specialized  training  in  psychiatry.  On  the  other  hand,  I  had  3  assets  of  which  I 
was  only  partly  aware  at  the  time:  first,  I  had  leai'ned  to  take  a  thorough  medical 
history  which  is  still,  I  feel,  one  of  the  mcjst  important  tools  in  diagnosis;  second, 
I  had  always  been  interested  in  patients  as  fellow  human  l)eings  in  distress,  and 
third,  because  of  the  situation  I  was  then  in,  I  had  ample  time. 

The  way  I  went  about  my  study  was  simple.  After  taking  a  medical  history 
and  performing  a  physical  examination,  routine  laboratory  investigations  and 
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X-ray  studies,  I  asked  the  patient  it'  he  would  l)e  willing;  to  gWe  me  an  opj)or- 
tunity  to  eorrelate  liis  life  histoiy  with  the  development  of  his  illness.  I  explained 
to  him  that  this  was  a  hobby  of  mine,  and  that  I  would  appreciate  his  coopera- 
tion, provided  he  was  interested  and  had  the  time.  In  this  way  I  collected  a 
series  of  biographies  from  patients  with  the  most  varied  internal  diseases.  I 
realized  from  the  outset  that  this  method  of  approach  would  be  most  valuable 
if  I  included  in  the  study  not  only  those  patients  in  whom  I  suspected  that  an 
emotional  factor  had  been  operative,  but  all  my  patients,  irrespective  of  the 
disease  from  which  they  were  suffering.  The  data  obtained  were  worked  up  in 
the  following  way:  After  a  sufficient  number  of  biographies  of  patients  with  a 
variety  of  internal  diseases  had  been  obtained,  they  were  classified  in  groups, 
according  to  the  clinical  diagnosis.  With  the  material  thus  arranged  I  tried  to 
find  the  answer  to  2  main  cjuestions: 

1)  Is  there  to  be  found  in  patients  with  a  certain  illness  a  common  personality 
type,  which  is  more  or  less  specific  for  their  disease,  in  the  sense  that  it  is  dif- 
ferent from  the  personality  of  normal  individuals,  and  of  patients  with  other 
diseases?  Could  it  be  that  their  personality  structure  had  predisposed  these 
patients  to  the  development  of  their  disease,  under  the  stress  of  an  unfavorable 
life  situation? 

2)  Was  there  to  be  found  in  the  life  history  of  these  patients  a  time  relation- 
ship between  the  emotional  conflicts  which  they  had  experienced  and  the  in- 
ception of  their  disease,  and  evidence  that  an  emotional  conflict  situation  had 
come  first,  and  the  outbreak  or  recurrence  of  the  disease  second?  If  this  proved 
to  be  true,  then  the  possibility  of  an  etiologic  role  of  the  emotional  conflict, 
acting  on  a  predisposed  personality,  could  be  envisaged.  Alternatively,  was  it 
possible  to  trace  any  so-called  "spontaneous"  curves  in  the  course  of  the  disease 
to  an  improvement  in  the  patient's  life  situation? 

This  investigation  was  the  main  work  with  which  I  occupied  myself  tluring 
the  period  of  the  German  occupation.  After  the  liberation  of  the  Netherlands 
when  I  resumed  my  position  in  the  medical  services  of  the  Wilhelmina  hospital, 
the  Rockefeller  Foundation  provided  the  opportunity  to  carry  on  the  work  on 
a  large  scale,  in  collaboration  with  a  trained  psychiatrist,  a  psychologist,  and  a 
physiologist.^  The  type  of  patients  examined  remained  the  same,  so  was  the 
object  (12),  a  study  of  the  possible  etiological  significance  of  the  personality 
structure  and  the  emotional  conflicts  in  patients  with  internal  diseases. 

PRESENT  ORGANIZATION  OF  THE  PSYCHOSOMATIC  RESEARCH  GROUP 

IN  AMSTERDAM 

The  Amsterdam  group  consists  of  a  physician  (J.  G.),  who  is  head  of  the 
department  of  medicine,  a  psychiatrist  (J.  B.),  a  psychologist  (S.  J.  V.),  and  a 
physiologist  (J.  M.  v.  d.  V.),  each  of  whom  examines  the  patients  admitted  to 

'  The  author  is  grateful  for  this  opportunity  to  express  his  appreciation  to  his  associates, 
Drs.  J.  Bastiaans,  S.  J.  Vies,  and  J.  M.  van  der  Valk,  and  to  Dr.  L.  van  der  Horst,  Professor 
of  Neuro-Psychiatry  at  the  University  of  Amsterdam,  for  their  valuable  cooperation.  Al- 
most all  of  the  results  and  opinions,  given  in  this  paper,  have  been  achieved  through  com- 
mon efforts  (12). 
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the  department.  The  psychiatrist  was  delegated  by  his  chief,  Dr.  L.  van  der 
Horst,  Professor  of  Neuro-Psychiatry,  for  the  psychiatric  study  of  patients  with 
internal  disease. 

The  i^liysician  and  his  assistants  see  the  patient  first.  A  history  is  taken,  after 
which  the  usual  physical  examination  and  laboratory  tests  are  carried  out.  The 
psychiatrist,  who  is  also  psychoanalytically  trained,  subjects  the  patient  to 
repeated  interviews,  which  take  a  total  from  three  to  ten  hours,  thus  obtaining  a 
fairly  complete  l)iographical  anamnesis.  The  lattei-  enables  the  investigator  to 
trace  the  relationships,  if  any,  between  the  strivings  and  attitudes  with  which 
the  patient  faced  the  various  situations  during  his  life,  and  the  development 
and  course  of  his  disease.  The  biography  also  provides  him  with  information  as 
to  the  hereditary  backgi-ound,  conditions  in  the  parental  home,  personality 
development  during  early  childhood,  school  life,  satisfaction  in  occupation  and 
marriage,  etc.  Although  the  aim  is  directed  at  securing  a  chronologically  arranged 
account  of  the  patient's  life,  the  investigator's  attitude  is  largely  non-directive, 
and  a  certain  latitude  for  free  association  is  allowed  during  the  interviews. 
Attention  is  directed  not  only  to  the  content,  l^ut  also  to  the  form  of  the  answers 
and  to  the  patient's  behavior  during  the  interviews.  Sometimes  the  order  in 
which  the  events  are  dealt  with  is  varied,  but  in  the  subsequent  compilation  of 
the  biographical  report,  the  data  are  arranged  systematically  and  chronologically. 
Special  attention  is  paid  to  a  careful  unraveling  of  the  emotional  situation 
which  preceded  the  onset  of  the  illness.  In  doing  so,  we  not  only  induce  the 
patient  to  reconstruct  the  environmental  situation,  but  we  try  to  find  out 
specifically  the  manner  in  which  he  himself  has  reacted  to  it.  It  should  be  made 
clear  that  this  approach  does  not  in  any  way  constitute  psychoanalysis.  On  the 
other  hand,  a  psychiatrist  with  training  in  analytical  psychodynamics  is  often 
able  to  reconstruct  from  the  biography  the  mechanisms,  that  have  been  operative 
in  the  shaping  of  the  adult  personality  structure,  and  the  strivings  and  adaptive 
mechanisms  that  have  been  the  active  forces  behind  the  various  life  events. 

The  psychologist  uses  for  his  investigation  chiefly  the  Behn-Rorschach-ink- 
blot  test  (13,  14)  in  an  effort  to  obtain  objective  data  about  the  subject's  per- 
sonality structure.  These  data  are  worked  up  statistically  and  are  compared 
with  those  ol:)tained  by  the  same  test  in  a  large  number  of  "healthy"  individuals, 
picked  at  random  from  the  same  social  strata.  By  this  independent  approach 
we  try  to  find  an  objective  expression  of  the  possible  deviations  in  personality 
structure,  and  of  the  differences  in  personality  that  might  exist  between  patients 
with  different  diseases,  and,  if  present,  to  evaluate  their  statistical  significance. 

The  object  of  the  physiological  studies  is  to  ascertain  whether  and  to  what 
extent  the  patients  show  changes  in  pulse  and  respiration,  blood  pressure,  skin 
temperature,  plethysmogram,  electrical  resistance  of  the  skin,  etc.,  during  a 
period  of  induced  emotional  tension.  For  this  purpose  the  patient  is  studied 
alternately  during  a  state  of  emotional  relaxation,  and  then  of  tension,  created 
sometimes  by  induced  silence  and  immobility,  which  requires  self  control,  or 
by  an  interview.  This  physiological  study  of  psychosomatic  disturbances,  first 
introfluced  by  Wolf  and  Wolf  and  their  associates  (15,  K),  17),  forms  an  in- 
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valuable  supplement  to  the  more  descriptive  approach  by  the  psychiatric  inter- 
pretation of  the  biographical  anamnesis. 

PSYCHOSOMATIC  RELATIONSHIPS  IN  CLINICAL  MEDICINE 

Since  our  team  is  attaclied  to  a  department  of  medicine  to  which  mainly 
patients  with  so-called  "organic"  illnesses  are  admitted,  we  have,  for  the  time 
being,  restricted  our  activities  to  these  diseases.  We  accepted  this  limitation 
with  the  conviction  that  it  is  better  to  make  an  intensive  study  of  a  small  seg- 
ment of  a  new  field  than  to  risk  losing  one's  way  among  a  multiplicity  of  prob- 
lems. It  should  be  stressed,  however,  that  the  territory  which  lies  open  for  a 
scientific  study  of  psychosomatic  relationships  is,  of  course,  much  larger.  Psycho- 
somatology  (a  word  which  we  prefer  to  "psychosomatic  medicine")  is  by  no  means 
confined  to  the  study  of  "functional"  diseases,  as  many  physicians  still  believe. 
It  concerns  itself  with  the  study  of  psychosomatic  relationships  in  health  and 
disease,  and  it  is  simply  because  most  physicians  have  more  to  do  with  sick 
than  with  healthy  people,  that  most  investigations  have  concerned  themselves 
primarily  with  the  abnormalities  of  the  psychosomatic  relations.  Our  group, 
accordingly,  restricts  itself  to  internal  diseases. 

In  Table  I  we  have  attempted  to  give  a  schematic  classification  of  the  various 
forms  in  which  a  disturbance  in  the  psychosomatic  relationships  can  manifest 
itself.  The  Table  is  the  result  of  a  provisional  exploration  of  the  field,  and  is 
intended  to  bring  about  a  clarification  of  thinking.  Reality  never  lends  itself  to 
compression  into  diagrams,  and  this  is  particularly  true  in  cases  of  psychoso- 
matic phenomena.  It  should  be  kept  in  mind  that  the  psychoneuroses,  organ 
neuroses,  and  conversion  states  cannot  be  so  sharply  distinguished  from  one 
another,  as  they  appear  here.  The  Table  has,  however,  proved  its  usefulness, 
even  if  it  has  done  nothing  else  but  illustrate  how  vast  and  varied  the  area  is 
with  which  modern  "psychosomatics"  is  concerned. 

The  investigations  of  the  last  few  years  have  revealed  that  emotional  factors 
are  especially  evident  in  certain  internal  diseases,  the  causes  of  which  have  thus 
far  been  more  or  less  obscure.  In  ulcerative  colitis  (18),  peptic  ulcer  (19),  and 
bronchial  asthma  (20),  this  proved  to  be  so  apparent,  that  our  group  is  now 
inclined  to  regard  the  psychogenic  component  as  one  of  the  most  important 
factors  in  these  conditions.  Should  further  investigations  support  this  view,  we 
shall  have  arrived  at  a  new  etiological  concept  of  disease.  Up  to  the  present  it 
was  assumed  that  emotional  factors  could  give  rise  only  to  purely  "functional' 
psychoneuroses  or  organ  neuroses.  It  now  appears  that  psychogenic  causes  of 
disease  can  also  give  rise  to  morphological  changes  in  various  organs.  To  dis- 
tinguish the  diseases  in  which  a  predominantly  psychogenic  etiology  has  induced 
morphological  changes,  we  suggest  the  term  psychosomatoses.  In  Table  I  we 
have  separated  them  from  another  group  of  diseases  in  which  we  have  as  yet 
insufficient  evidence  of  a  causal  psychogenesis,  but  in  which  it  was  found  that 
emotional  factors  had  a  marked  modifying  influence  on  the  outbreak  and  course 
of  the  disease.  To  this  group  belong  essential  hypertension,  thromboangiitis 
obliterans,  Raynaud's  disease,  rheumatoid  arthritis,  multiple  sclerosis,  diabetes 
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nu'llilus,  and  liyi)(>rthyn)i(li.sm.  We  holieve  it  to  1)0  by  no  means  impossible, 
that  in  the  future  some  of  these  diseases  may  be  classified  as  psychosomatoses, 
but,  as  yet,  there  is  insufficient  evidence  for  such  a  classification.  In  another 
group  we  have  put  a  number  of  diseases,  in  which  the  exogenous  causal  agent 
is  known,  but  where  we  also  found,  in  a  high  percentage  of  cases,  definite  in- 

TABLE  I 

Schematic  Classification  of  Psijchosomritic  Disturbances 

1.  Somatic  Manifestations  of  Psychoses: 

(a)  Motor:  agitation,  catatonia,  etc. 

(b)  Sensory:  hallucinations. 

(c)  Vegetative:  changes  in  circuhition,  respiration,  digestion,  metabolism,  etc. 

(d)  Indirect  bodilij  consequences:  effects  of  poisons  and  traum;i  after  suicidal  attempts, 
exhaustion,  deficiency  diseases,  etc.  in  psychotic  jjatients. 

2.  General  "Nervous"  Disorders  in  Psychoneuroses: 

Fatigue,  insomnia,  irritability,  impairment  of  concentration,  decreased  libido,  etc. 

3.  Conversion  Phenomena,  Usually  with  an  Obvious  Symbolic  Significance: 

(a)  Motor  (in  voluntary  muscles):  paralysis,  hyperkinesia,  aphonia,  hyperphonia. 

(b)  Sensory:  blindness,  deafness,  anesthesia. 

4.  Organ  Neui'oses  (functional  disturbances  localized  in  one  or  moie  organs  of  the  vegeta- 
tive sphere,  without  morphologic  substrate  and  with  a  predominant  jisychogenic  eti- 
ology) : 

(a)  Motor  (in  involuntary  muscles):  cardiospasm,  functional  vomiting,  hal)itual  con- 
stipation, nervous  arrythmias,  diarrhea,  impotence,  etc. 

(b)  Sensory:  nervous  angina  pectoris,  abdominal  pain,  headache,  dizziness,  etc. 

(c)  Vegetative  (secretory  and  vascular):  hyperhidrosis,  Raynaud's  disease,  erythralgia, 
migraine. 

5.  Psychosomatoses  (functional  disturbances  with  morphologic  changes,  localized  in  one  or 
more  organs  of  the  vegetative  sphere,  developing  under  the  influence  of  unexpressed 
emotional  stresses,  usually  in  predisposed  individuals) :  ulcerative  colitis,  peptic  ulcer, 
asthma. 

6.  Psychogenic  Influences  on  Bodily  Diseases: 

(a)  Metabolic  (diabetes) 

(b)  Vascular  (thromboangiitis  obliterans,  coronary  thrombosis,  hypertension). 

(c)  Joint  (rheumatoid arthritis). 

(d)  Endocrine  (hyperthyroidism). 

(e)  Allergic  (hay  fever,  urticaria). 

7.  Psychogenic  Changes  in  Resistance  against  Infections,  Influencing  the  Outbreak  and 
Course  of  the  Disease: 

Herpes  simplex,  erysipelas,  tonsillitis,  tuberculosis,  etc. 

8.  Combinations  and  Transitions. 

fluence  of  psychological  factors  on  the  origin  and  course  of  the  disease.  Among 
these  are  infections  like  pulmonary  tuberculosis,  and  recurrent  erysipelas. 

SOMATOPSYCHIC  RELATIONSHIPS 

In  addition  to  the  aforementioned  psychosomatic  disturbances,  our  investi- 
gations have  brought  to  light  many  instances  of  somatopsychic  disorders.  In 
Table  II  a  separate  place  has  been  reserved  for  the  changes  in  behavior  which 
may  be  observed  in  patients  with  endocrine  disturbances.  They  are  the  results 


EMOTIONAL  FACTORS  IX   ETIOLOGY  OF  IXTKKNAL  DISKASIOS 


of  ii  (li.sturl)anc'(>  in  the  hormonal  regulation  of  noiinal  hcliaxior  patterns,  and 
are  clearly  observed  in  the  disturbed  sexual  behavior  of  man  and  animals  under 
influence  of  experimental  or  clinical  derangement  of  the  activity  of  the  sex 
hormones.  But  we  are  also  familiar  with  the  profovmd  changes  in  other  aspects 
of  intellectual  and  emotional  life,  when  one  of  the  glands  of  internal  secretion 
functions  either  excessively  or  inadequately. 

Of  late,  increasing  attention  is  being  paid  to  the  mental  changes  which  occur 
in  persons  who  have  developed  a  lesion,  due  to  trauma,  encephalitis  or  operation, 
in  certain  specific  areas  of  the  brain.  Particular  interest  has  been  aroused  by  the 
fact  that  the  intellectual,  affective  or  moral  defects  in  such  individuals  may  be 
very  similar  to  those  encountered  in  neurotic,  psychopathic  or  psychotic  indi- 
viduals without  known  anatomical  damage.  It  has  even  been  found  possible  to 
correlate  some  of  these  intellectual,  moral  or  emotional  disturbances  with 

TABLE  II 

Schematic  Classification  of  Somalopsijchic  Disturbances 

1.  Secondary  Neuroses  and  Psychoses: 

In  patients  with  heart  disease,  anemia,  exhaustion,  dehydration,  intoxication  and  fever. 

2.  Ge/nrdl  "Xerrons"  Disorders  in  "Organic"  Diseases: 

Fatigue,  insomnia,  irritability,  impairment  of  concentration,  decreased  libido,  etc. 

3.  Neurotic  and  Psychotic  Behavior  Changes  in  Endocrine  Disorders: 
Hyperthyroidism,  myxedema,  adrenal-cortical  tumors,  eunuchism,  menopause,  hypo- 
glycemia, etc. 

4.  Psychic  Changes  Occurring  in  Patients  with  Organic  Brain  Lesions: 

Trauma,  lobotomy,  arteriosclerosis,  encephalitis,  general  paralysis,  cerebral  tumors. 

5.  Psycho-reactive  Neuroses  and  Psychoses: 

Psychic  changes  as  reaction  to  pain,  restriction  of  freedom,  nursing,  social  and  other 
factors  connected  with  illness,  hospitalization  and  disability.  (These  are  often  activa- 
tions of  reaction  patterns  already  present  in  the  patient's  personality  structure,  which 
had  so  far  been  compensated  but  now  lead  to  difficulties  in  adjustment).  A  regression 
into  more  infantile  behavior  patterns  is  a  regular  phenomenon  in  almost  all  patients.  It 
may  be  especiallj'  pronounced  in  patients  with  painful,  wasting,  long-standing,  or 
incurable  disease,  or  invalids. 

6.  Coinhi nations  with  Psychosomatic  Syndromes . 

certain,  more  or  less  circumscribed,  defects  in  areas  of  the  brain.  The  frontal 
lobes,  and  the  diencephalon  have  been  found  to  be  particularly  important 
this  respect. 

It  should  be  noted  that  item  2  of  Tables  I  and  II  describes  general  "nervous" 
complaints  (fatigue,  insomnia,  impairment  of  concentration,  diminished  libido, 
etc.)  both  as  psychosomatic  and  as  somatopsychic  disorders.  This  is  done  for 
practical  reasons  (to  stress  the  necessity  for  an  accurate  diagnostic  search  for 
the  cause  of  these  general  complaints  in  each  individual  case),  and  also  to 
emphasize  the  fundamental  fact  that  the  same  symptoms  and  probably  the 
same  underlying  conditions  can  be  caused  by  "functional"  organic  injury  to 
the  brain. 

We  are  concerned  almost  daily  in  our  wards,  dispensaries,  and  offices  with 
the  psychological  effects  produced  upon  our  patients  by  the  changes  which  the 
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illness  causes  in  their  life  situation.  This  is  very  evident  in  patients  who  are 
afRicted  with  tuberculosis  and  are  thus  confined  for  long  periods  of  time  in  a 
hospital  or  sanatorium  (21).  Similar  reactive  processes  take  place  in  patients 
who  leave  the  hospital,  incompletely  cured,  such  as  orthopedic  invalids,  the 
disabled  or  war-wounded,  those  deformed  by  poliomyelitis,  and  in  the  case  of 
the  blind  or  deaf.  In  the  treatment  of  patients  with  incurable  disease  the  phy- 
sician is  constantly  confronted  with  the  problem  of  the  patient's  reaction  to  his 
illness,  and  to  the  unfavorable  prospects  for  his  future.  Psycho-reactive  processes 
of  this  kind  may  markedly  influence  the  course  of  the  ailment,  even  in  the  so- 
called  "organic"  diseases.  They  often  determine  whether  the  patient  will  or  will 
not  cooperate  in  achieving  recovery.  They  are  of  great  importance  from  the 
social  and  humanitarian  points  of  view,  because  it  depends  on  them,  often  more 
than  on  the  actual  disease,  whether  an  invalided  patient  will  be  able  to  resume 
work  or  learn  a  new  trade  or  profession;  whether  he  feels  himself  down  and  out, 
or  whether  he  is  able,  despite  his  disability,  to  make  a  satisfactory  adjustment 
in  life. 

To  a  certain  extent  every  patient  experiences  some  mental  effect  of  his  bodily 
illness.  Psychoanalysis  has  taught  us  that,  what  takes  place,  is  fundamentally  a 
regression  into  a  more  infantile  form  of  emotional  life.  It  has  long  been  known 
that  patients,  especially  those  who  have  to  remain  in  a  hospital  for  a  long  time, 
become  egocentric  and  oversensitive,  that  they  show  diminished  self  control 
and  hence  a  greater  lability  of  mood.  Patients,  as  a  whole,  cry  more  easily  and 
are  more  quickly  consoled,  they  have  an  excessive  desire  to  be  loved,  and  feel  a 
greater  need  for  care  and  protection,  than  healthy  individuals.  Generally  speak- 
ing, patients  are  more  amenable  to  suggestion;  their  faith  in  doctors  and  nurses 
resembles  a  child's  faith  in  its  parents.  A  narrow  range  of  interest,  petty  jeal- 
ousies, quarrels  over  trifles,  alternating  with  reconciliations,  a  return  to  childish 
jokes,  pastimes  and  occupation,  are  characteristic  of  the  emotional  atmosphere 
of  many  hospital  wards.  All  these  phenomena  are  explained  by  the  concept  of 
psychological  regression  taking  place  under  the  influence  of  changes  which 
the  disease  has  produced  in  the  individual's  life  situation. 

Not  all  patients  show  this  regression  to  the  same  degree.  In  our  experience,  it 
is  most  pronounced  in  diseases  which  bring  about  much  pain  and  other  physical 
discomfort,  in  diseases  of  long  duration  and,  above  all,  if  the  prospects  of  re- 
covery are  poor.  The  regimentation  of  the  hospital  with  its  restriction  of  freedom 
plays  its  part.  It  is,  however,  easily  understandable  that  patients  whose  ante- 
morbid  personality  was  poorly  integrated,  and  who  are  therefore  less  able  to 
adapt  themselves  to  difficult  life  situations,  will  be  particularly  incapable  of 
coping  with  a  serious  illness.  In  other  w'ords,  in  individuals,  who  were  already 
emotionally  immature  before  they  became  ill,  the  regression,  initiated  by  the 
illness,  brings  to  light  preexisting  infantile  neurotic  traits.  The  disease  and  its 
social  consequences  may  thus  create  new  conflicts  which,  in  turn,  may  aggra- 
vate an  existing  psychosomatic  disorder.  This  is  what  we  have  meant  by  the 
item:  Combinations  in  Tables  I  and  II.  Some  of  our  patients  with  ulcerative 
colitis  or  asthma,  created  a  serious  problem  for  the  nursing  staff,  because  of 
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their  selfish  behavior,  hypersensitivity,  and  iiuihility  to  adjust.  The  doctor  or 
nurse  who  fails  to  realize  that  a  regression  of  the  personality  is  at  woik  in  these 
cases,  might  feel  and  display  antipathy  to  these  patients.  The  patient  realizes 
this,  interprets  it  as  a  rejection  by  the  admired  doctor  or  nurse,  and  as  a  result 
suffers  fui'ther  regression  and  even  an  aggravation  of  his  disease.  It  is,  therefore, 
important  that  the  doctor  and  nurse  maintain  a  fiicndly  attitude  in  dealing  with 
such  patients. 

PSYCHOSOMATIC  SPECIFICITY 

It  was  a  surprising  experience  for  the  members  of  our  group  to  find  how  often 
patients  with  internal  disease  show  neurotic  personality  traits;  it  was,  indeed, 
amazing  how  frequently  we  encountered  emotional  difficulties  in  the  biographies 
of  seemingly  emotionally  "normal"  patients.  This  freciuent  occurrence  of  neiu'otic 
traits  in  a  random  group  of  non-psychiatric  patients  is  perhaps  only  a  sign  of 
the  widespread  occurrence  of  neuroses  among  our  general  population.  Thus,  one 
of  the  difficulties  in  our  investigation  turned  out  to  be,  not  the  rarity  of  psycho- 
logical disorders  in  our  medical  patients,  but  rather  an  emharras  de  richesse.  This 
meant  that  the  psychiatrist  had  to  screen  his  biographical  material  very 
thoroughly  and  critically  in  order  to  ascertain  in  what  cases  we  were  dealing 
merely  with  a  concurrence  of  emotional  maladjustments  and  somatic  disease, 
and  in  which  cases  there  might  exist  a  causal  i-elationship  between  them. 

A  comparison  of  the  psychiatric  and  psychological  data,  collected  from  the 
various  groups  of  patients,  with  each  other,  and  with  similar  data  from  "normal" 
(healthy)  persons  revealed,  that  the  patients  suffering  from  some  diseases  showed 
a  number  of  traits  in  their  personality  structure  which  distinguished  them  from 
other  groups  on  one  hand,  and  from  healthy  subjects,  on  the  other.  It  was  not 
so  much  a  difference  in  individual  traits,  but  rather  a  combination  of  certain 
character  traits  that  distinguished  the  patients  with  one  disease  from  another. 

There  were  other  differences.  On  closer  examination  of  the  emotional  difficulties 
first  to  be  experienced  by  the  patients  shortly  before  the  illness  developed  or 
aggravated,  a  certain  degree  of  similarity  was  found  between  the  conflicts 
of  patients  who  were  suffering  from  the  same  disease.  These  emotional  life 
situations,  found  in  patients  with  the  same  disease,  differed,  however,  from  those 
which  were  encountered  in  patients  with  other  diseases.  This  became  obvious 
when  we  concentrated  our  attention  not  so  much  on  the  objective  events  which 
had  served  as  psychic  traumata,  but  on  the  subjective  response  which  this 
experience  had  produced  in  the  patient's  emotional  life.  Thus,  inteinal  conflict 
situations  of  a  definite  type,  which  had  preceded  the  appearance  of  the  disease, 
were  clearly  identified  in  cases  of  ulcerative  colitis,  peptic  ulcer,  and  bronchial 
asthma.  In  pulmonary  tuberculosis  and  rheumatoid  arthritis  the  findings,  though 
less  definite,  pointed  in  the  same  direction,  while  in  essential  hypertension 
chronic  conflict  situations  also  of  a  distinctive  type  were  encountered.  These 
findings  were  different  from  those  in  "control"  patients,  who  suffered  from 
Hodgkin's  disease,  various  forms  of  carcinoma,  or  leukemia.  In  the  latter  dis- 
eases we  have  also  found  peculiarities  in  the  personality  structure  and  sometimes 
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emotional  conflicts,  which  had  taken  place  at  the  time  of  the  recognition  or 
first  manifestation  of  the  disease.  In  these  patients,  lio\ve\-er,  the  chronological 
relationship  between  conflicts  and  the  outbreak  of  illness  was  irregular,  a  simi- 
larity in  the  personality  type  between  patients  with  the  same  type  of  tumor 
was  not  found,  and  the  conflicts  were  of  difTerent  kinds  in  different  patients; 
at  times  they  were  entirely  absent. 

These  findings  have  led  us  to  agree  with  the  opinion,  expressed  some  years 
ago  by  Alexander  and  his  associates  (10,  22,  23)  that  the  connection  between  a 
state  of  emotional  tension  and  the  ensuing  bodily  distvirbance  is  not  accidental. 
It  is  not  so,  that  people,  in  general,  are  lialile  through  "nerves"  or  "overwork" 
to  acquire  a  psychoneurosis  or  peptic  ulcer,  or  to  be  unable,  through  a  decrease 
of  resistance,  to  overcome  a  tuberculous  infection.  It  is  not  accidental  that 
one  patient  develops  a  peptic  ulcer,  another  colitis,  and  a  third  asthma,  all 
via  a  psychogenic  mechanism.  The  relationship  seems  more  specific  and  can 
be  summed  up  as  follows:  Some  individuals,  with  a  certain  character  structure, 
seem  to  be  predisposed  by  the  nature  of  their  personality  structure  to  react  to 
a  difficult  life  situation,  which  threatens  their  security,  not  by  adequate  action, 
but  by  emotional  conflict.  The  latter  varies  with  the  type  of  personality  and 
the  nature  of  the  stress  situation.  If  the  conflict  is  not  discharged  by  action 
or  speech,  it  persists  and  can  create  a  state  of  acute  or  chronic  emotional  ten- 
sion, which  seeks  another  outlet.  In  this  way  it  may  affect  one  or  another  of 
the  organs  in  the  vegetative  sphere,  in  accord  with  the  nature  and  degree  of 
the  tension  induced. 

The  connection  between  psychic  stress  and  disease  seems,  therefore,  to  be 
as  specific  as,  for  instance,  that  between  a  bacterium  and  the  disease  it  causes. 
Typhoid  fever  and  tuberculosis  are  both  infectious  diseases  caused  by  bacteria, 
but  the  tubercle  bacillus  causes  the  typical  lesions  of  tuberculosis,  while  the 
typhoid  bacillus,  the  specific  picture  of  typhoid  fe\'er. 

Recently  the  existence  of  psychosomatic  specificity  has  been  challenged  by 
several  investigators,  especially  by  psychoanalysts.  They  have  pointed  out 
that,  fundamentally,  all  patients  with  these  psychosomatoses  or  stress  diseases 
are  emotionally  immature,  and  their  conflicts  stem  from  their  inability  to  find 
an  adult  constructive  solution  for  the  clashes  of  their  inner  strivings  with  the 
requirements  of  their  environment.  They  are,  according  to  this  view,  not  dif- 
ferent among  themselves  and  not  different  from  ordinary  psychoneurotic  pa- 
tients. Perhaps  Table  III  may  help  to  elucidate  what  is  at  the  bottom  of  this 
controversy.  It  contains  a  schematic  presentation  of  the  character  traits 
and  conflict  situations  as  they  emerge  from  our  study  of  patients  with  ulcerative 
colitis,  peptic  ulcers,  and  asthma.  It  will  be  seen  that  in  the  deeper  strata  of 
the  personality  structure  similar  traits  were  encountered  in  patients  suffering 
from  the  three  different  diseases  with  dependency,  oversensitivity,  and  in- 
security as  common  denominators.  Moreover,  these  traits  were  not  only  found 
in  patients  with  any  of  these  diseases,  but  they  were  also  luiiversally  present 
in  all  of  our  psychoneurotic  patients.  The  differences,  however,  in  personality 
structures  between  these  three  groups  of  patients  on  one  hand,  and  between 
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them  and  psychoneurotics  on  the  oth(M',  became  evident  not  so  mucli  in  these 
deeper  strata  as  in  the  surface  attitudes.  The  patients  with  colitis,  ulcer,  and 
asthma  distinguished  themselves  from  each  other  chiefly  in  the  mechanisms 
which  they  used  to  overcome  their  underlying  emotional  immaturity,  and  to 
cope  more  or  less  successfully  with  the  requirements  of  their  paternal,  marital, 
occupational,  and  social  environments.  There  were  difTerences  in  the  mechanisms 
which  modified  the  original  aggressive  tendencies  of  the  individual,  so  that  he 


TABLE  III 

Schematic  Differentiation  of  FersonaJilij  Tapes 


DISEASE 

ULCERATIVE  COLITIS 

PEPTIC  ULCER 

ASTHMA 

Deeper  traits 

Dependent 
Egocentric 
Oversensitive 
Insecure. 

Dependent 
Egocentric 
Oversensitive 
Insecure . 

Dependent 
Egocentric 
Oversensitive 

XUotJC  UI  c  . 

Outward  appear- 
ance 

Mild,  neat, 
secure, 
tal, 

ambition, 
honesty, 
activity, 
diligence, 
respon- 
sibility, 
success 

fussy,  in- 
sentimen- 

•  moderate 

Driving,  self-asser- 
tive,  tense,  com- 
petitive, ambi- 
tious, honest, 
responsible,  ac- 
tive, hard-work- 
ing, often  socially 
successful. 

Impatient,  stubborn, 
tyrannical ,  moody, 

OULOUIbLO    OI  tllllUl- 

tion  and  activity, 
alternating  with 
shy  or  negativistic 
attitudes.  Some- 
times successful, 
often  social  fail- 
ures. 

Attitude  toward 
marriage  part- 
ner 

Overtly  dependent, 
often  frigid  or  less 
l)otent.  Marriage 
often  late  or  not  at 
all. 

Overtly  jjrotective 
and  dominating. 
Sex    life  usually 
normal,    loyal  to 
partner. 

Tyrannical  and  exact- 
ing. Often  frigid, 
sometimes  promis- 
cuous or  impotent. 

Gratification  of 

aggressive  tend- 
encies 

By  transference  to  a 
I)arental  figure. 

Competitive. 

Sadistic. 

General  behavior 
pattern 

Imitating  standards 
of  individual  envi- 
ronment. 

Living  up  to  ideals. 

Egocentric,  often 
poorly  adapted. 

could  still  ol)tain  satisfactory  gratification  for  his  deeper  strivings  in  his  present 
position  in  society.  It  is  in  these  so-called  defense  mechanisms,  perhaps  better 
called  adaption  or  compensation  mechanisms,  that  the  personalities  of  our 
patients  appeared  to  ac(|uire  theii'  specific  character.  This  explains  why  a  psycho- 
analyst, whose  main  concern  is  to  "dig  deep"  into  the  patient's  personality, 
may  overlook  differences  that  are  apparent  to  an  observer  who  studies  the 
total  personality. 
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Table  lY  reflects  our  attempts  to  define  the  emotional  conflict  situations 
that  seemed  to  be  more  directly  responsible  for  the  outbreak  of  each  of  the 
three  diseases.  Most  of  these  patients  had  been  able  to  cope  more  or  less  suc- 
cessfully with  their  individual  life  situations,  so  long  as  they  had  not  brought 
about  too  severe  a  stress.  Their  underlying  emotional  immaturity,  however, 
had  made  them  less  able  to  withstand  the  stresses  of  certain  unfavorable  circum- 
stances, which  affected  them  more  than  normal  individuals,  because  of  certain 
w'eak  spots  in  their  personality  structure  which  impaired  their  reserve  of  adap- 
tion. In  this  sense  the  disturbing  life  situations  were  induced,  partly,  by  un- 
favorable circumstances,  partly  as  the  result  of  an  inherent  weakness  which 
transformed  a  situation,  whicli  for  others  would  have  been  little  more  than 
an  annoyance,  into  a  traumatizing  experience.  Even  this  trauma  would  not  have 
upset  their  psychosomatic  balance  if  the  patients  had  been  able  to  give  vent 
to  their  feelings  in  adefjuate  action  or  words.  This,  however,  they  would  or 

TABLE  IV 


Schematic  Differentiation  of  Conflict  Situations  Preceding  Outbreak  of  Disease 


DISEASE 

ULCERATIVE  COLITIS 

PEPTIC  ULCER 

ASTHMA 

Pi'ecipitating  con- 
flict situation 

Harsh  treatment, 
love  loss,  humilia- 
tion as  man  or 
woman.  Counter 
action  inhibited  h\' 
fear. 

Frustration  in  occu- 
pation or  social  ac- 
tivities, in  spite  of 
vigorous  counter 
action,  combined 
witli  insufficient 
gratification  for 
dependent  striv- 
ings. 

Frustration  in  at- 
tempts to  dominate 
a  beloved  person,  or 
(and)  protest 
against  having  to 
submit  to  author- 
ity. Counteraction 
inhibited  for  fear  of 
rejection. 

Reason  for  emo- 
tional control 
(restraint) 

An.xious,  fearful  of 
other    p  e  0 11 1  e '  s 
opinion. 

Compulsive,  rigid 
standards. 

Distrustful,  fear  of 
being  misunderstood 
or  rejected. 

could  not  do.  Almost  all  our  patients  with  psychosomatoses  had  tried  to  con- 
form to  the  standards  imposed  on  them  by  the  environment,  and  thus,  their 
conflicts  were  not  ventilated.  Neither  did  they  tell  other  people,  least  of  all 
their  parents,  wives  or  husbands  about  their  frustations,  anxieties  or  hostilities. 
Sometimes  they  were  only  partly  conscious  of  the  emotion  which  the  stress 
situation  had  produced  in  them.  Sometimes  they  inhibited  any  tendency  to 
act  upon  or  communicate  their  feelings,  either  for  fear  of  the  conseciuences,  or 
because  of  a  too  rigid  standard  of  self  restraint.  In  other  cases  there  was  nobody 
available  whom  the  individual  could  use  for  his  emotional  outlet.  The  result 
was  that  in  our  colitis,  asthma,  and  ulcer  cases  we  did  not  have  to  deal  only 
with  emotional  states,  but  with  emotions  that  had  been  in  some  way  or  other 
restrained,  controlled  or  inhibited.  Tension  is  the  word  which  describes  the 
condition  of  restrained  emotion.  Diseases  like  ulcerative  colitis,  peptic  ulcer, 
and  asthma  occur  in  our  experience  not  in  the  so-called  emotionally  unstable 
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indivitluals  who  (lischaif^c  their  feehngs  freely,  l)Ul  i-ather  in  those  wlio  try  to 
master,  to  control  them,  in  other  words,  in  in(li\  i(liials  wiio  appeal'  not  so  much 
emotional  as  tense. 

Space  does  not  permit  to  go  further  into  the  importance  of  the  degree  of 
this  mechanism  as  another  factor  in  the  determination  of  the  specific  somatic 
response  to  emotional  tension  (table  V).  However,  I  would  like  to  point,  out 
that,  at  least  in  our  experience,  the  actual  conflicts,  which  preceded  the  onset 
of  the  disease,  in  the  so-called  psychosomatoses  (peptic  ulcer,  ulcerative  colitis, 
etc.)  were  generally  less  deeply  suppressed  than  the  deep  rooted  conflicts  which 
seem  to  underlie  many  of  the  psychoneuroses  oi-  psychoses.  These  patients 
with  internal  diseases  had  striven  much  more  conscionsly  than  the  psyclio- 
neurotics  or  psychotics  which  the  psychiatrist  sees,  to  preserve  their  balance, 
at  least  outwardly.  They  wanted,  above  all,  to  appear  normal  to  themselves 
and  to  those  about  them.  More  than  "psychiatric"  patients  they  tried  to  con- 
form to  the  behavior,  standards,  and  ideals  of  the  social  group  with  which 
they  were  identified.  Thus,  it  is  more  with  controlled  (restrained)  or  suppressed, 
than  with  deeply  repressed  (actual)  conflicts,  that  we  are  dealing  in  our  patients 

TABLE  V 

Schematic  Classification  of  the  Degrees  in  Which  Emotional  Conflicts  May  Be  Banished  from 

Consciousness 

1.  Repression:  Conflicts  are  buried  deep  in  the  unconscious  and  cannot  be  brought  back  to 
consciousness  by  simple  events  or  interviews. 

2.  Suppression:  Conflicts  are  present  in  a  half-conscious  state  and  can  be  brought  back 
into  consciousness  by  events  or  interviews. 

3.  Restraint:  Conflicts  are — at  most  with  short  interruptions — consciously  present,  but  are 
inhibited  from  expressions  or  discharge:  tension. 

with  psychosomatoses.  It  was  the  same  attitude  of  preferring  to  appear  ill 
rather  than  abnormal,  which  made  almost  all  our  patients  w'ith  ulcerative 
colitis,  asthma  etc.  shy  away  from  the  idea  of  consulting  a  psychiatrist,  and 
which  induced  so  many  of  them  to  "bottle  up"  their  emotions.  In  doing  so 
they  followed  a  behavior  pattern  of  self-control  which  has,  during  the  last 
century,  become  one  of  the  most  characteristic  features  of  interpersonal  re- 
lationships in  western  culture.  Before  this  time  self-restraint  was  practiced 
only  among  the  aristocracy;  it  is  only  during  the  past  himdred  or  more  years 
that  it  has  spread  among  the  lower  strata  of  the  western  populations,  where 
it  has  become  a  part  of  the  mores.  Could  it  be  possible  that  this  widespread 
tendency  to  inhibit  our  emotions  and  to  behave  normally,  even  when  we  are 
inwardly  in  turmoil,  has  contrilnited  to  the  increase  in  frequency  of  such  dis- 
eases as  peptic  ulcer,  ulcerative  colitis,  hyperthyroidism,  etc.,  which  were 
practically  unknown  (at  least  had  not  been  described)  until  about  a  centiuy  ago? 

PSYCHOSOMATIC  OBSERVATIONS  DURING  WORLD  ^VAR  II 

An  unexpected  body  of  evidence,  supporting  the  validity  of  the  concept  of 
a  psychosomatic  specificity,  was  almost  thrown  into  our  laps  by  the  experience 
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of  the  (Jerman  occupation  of  the  Netherlands  during  the  years  1940-1945 
(24).  During  that  period  Holland  was  subjected  to  the  impact  of  a  hostile 
totalitarian  regime,  a  police  state  in  optima  forma.  An  increasing  number  of 
industrial  workers  were  drafted  and  forcefully  transported  to  Germany  to 
work  in  the  war  industries.  A  complicated  system  of  regulations  restricted 
the  freedom  of  the  individual.  Severe  punishment  followed  every  expression 
of  dissent  in  speech,  writing  or  action.  Treason  lurked  in  every  corner.  News- 
papers were  either  banned  or  "nazified".  Everybody  had  to  surrender  his  radio 
set  to  prevent  the  population  from  listening  to  allied  broadcasts.  If  anything 
happened  that  resembled  sabotage,  and  the  culprits  could  not  be  found  (which 
was  often  the  case),  the  Gestapo  would  arrest  prominent  citizens,  or  those  who 
happened  to  live  near  where  the  incident  had  happened,  and  send  them  to 
prison  camps,  or  sometimes  execute  them  as  hostages.  Execution  of  those  who 
dared  to  resist  became  a  common  occurrence.  Those  who  were  sent  to  con- 
centration camps,  were  exposed  to  hard  work,  hunger,  cold,  and  even  torture 
and  death  from  starvation.  In  addition,  large  parts  of  our  stores  of  food,  clothing, 
gasoline,  and  coal  were  expropriated  and  transported  to  Germany.  As  imports 
had  stopped,  a  shortage  of  almost  everything  ensued,  and  practically  every 
food  item  had  to  be  rationed.  However,  during  the  first  years  of  the  occupa- 
tion the  rations,  although  austere,  were  still  above  starvation  level,  especially 
if  supplemented,  as  everybody  did,  with  some  additions  "on  the  outside". 

Special  measures  were  taken  against  the  Jews  among  whom  the  author  was 
compelled  largely  to  limit  his  practice.  Jews  were  dismissed  from  Government 
and  University  positions.  They  were  not  allowed  to  remain  members  of  clubs, 
of  philantropic,  scientific  or  other  societies.  They  were  not  allowed  to  use  street 
cars  or  trains,  to  drive  cars,  to  enter  restaurants,  museums,  libraries,  movies 
or  theatres.  They  were  allowed  to  do  their  shopping  only  at  certain  shops,  and 
during  certain  hours  of  the  day,  and  had  to  be  indoors  after  8  P.M.  They  were 
forced  to  wear  a  yellow  star  with  the  word  "Jew"  on  the  left  side  of  the  chest. 
They  were  deprived  of  their  land  and  houses  and  had  to  deposit  all  their  money, 
stocks,  paintings,  jewelry,  etc.  in  a  CJerman  bank.  In  the  summer  of  1942  the 
Germans  began  to  round  up  the  Jewish  population.  In  little  over  a  year  they 
deported  more  than  100,000  of  the  140,000  Jewish  citizens  of  the  Netherlands 
to  concentration  camps  in  Poland.  This  was  done  by  rounding  up  whole  city 
blocks  where  the  Jews  had  been  forced  to  concentrate  beforehand.  Together 
with  those  who  tried  to  hide,  but  were  discovered,  these  men,  women,  and 
children  were  first  sent  to  a  transit  camp  in  Holland,  where  conditions  were 
not  too  bad,  but  were  soon  deported  to  Poland  where,  as  we  learned  when  the 
war  ended,  they  almost  all  died  in  gas  chambers. 

In  September  1944,  about  6  months  liefore  the  lil)cration  of  the  country, 
the  situation  in  Holland  became  suddenly  worse.  In  order  to  assist  General 
Montgomery,  who  was  then  launching  his  airborne  attack  on  Arnhem,  the 
Dutch  Government  in  exile  in  London  called  a  railway  strike.  The  Germans 
retaliated  by  forbidding  all  traffic  by  road  or  canal.  As  a  result  the  cities  were 
isolated  from  the  rest  of  the  country,  and  there  was  no  way  to  transport  food 
or  fuel.  As  there  had  been  no  reserves  famine,  darkness,  and  cold  soon  followed. 
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The  caloric  allotment  dropped  to  about  (lOO  a  day  of  which  10  lo  15  gm.  were 
protein,  and  the  rest  almost  entirely  carbohydrate.  Everybody  who  was  in  a 
condition  to  do  so,  began  to  try  to  get  food,  either  by  walking  or  riding  on  a 
bicycle  to  the  country,  where  one  tried  to  exchange  with  the  farmer  whatever 
valuables  one  had  for  wheat,  rye  or  potatoes  (money  had  practically  lost  its 
value).  Day  after  day  long  columns  of  people  walked  for  miles,  transporting 
bags  in  perambulators  or  wheel-barrows.  Soon  the  farmers  living  near  the 
towns  had  nothing  left,  and  the  "hunger  treks"  stretched  for  distances  of  30 
miles  or  more.  Even  the  food,  obtained  in  this  way,  was  almost  entirely  of 
vegetable  origin,  and  very  coarse  in  consistency.  Our  meager  diet  in  those 
months  consisted  of  coarse,  whole  meal  bread,  primitively  prepared  from  w'heat 
or  rye  grits  which  we  ground  in  a  coffee  mill.  Nothing  edible  w^as  discarded. 
Potatoes  were  eaten  with  the  peel;  vegetables  were  consumed  with  roughage 
and  all.  People  began  to  eat  sugar  beet-roots  and  even  tulip  bulbs.  The  lack  of 
coal  and  wood  made  heating  of  the  houses  and  hospitals  impossible.  There  was 
no  gas,  no  electricity;  the  cities  were  dark  at  night,  cooking  was  done  on  small 
primitive  stoves  with  the  little  wood  or  coal  one  could  get. 

What  was  the  effect  of  the  occupation  and  its  influence  on  the  diseases  which 
concern  us  at  present?  The  first  years  of  the  occupation  brought  a  large  increase 
in  the  incidence  of  peptic  ulcer.  This  was  ascribed  by  most  physicians  to  the 
shortage  of  milk  and  cream,  and  to  the  increasing  amounts  of  vegetable  food 
and  roughage  in  the  diet.  We  pointed  out  that  at  the  same  time  the  population 
was  living  under  an  enormously  increased  emotional  strain,  and  that  a  similar 
increase  in  the  frequency  of  ulcer  occurred  in  the  allied  countries  where  no 
change  in  nutritional  habits  had  taken  place.  The  further  course  of  events, 
however,  soon  proved  which  of  the  two  factors,  coarse  food  or  emotional  ten- 
sion was  the  most  important,  for  when  later  in  the  war  the  real  famine  appeared, 
a  remarkable  improvement  in  the  ulcer  situation  occurred!  In  spite  of  the  fact 
that  the  food  situation  was  much  worse,  and  that  the  population,  including 
ulcer  patients,  had  nothing  to  eat  but  sugar  beet-roots,  potatoes  with  the  peel, 
coarse  bread,  and  tulip  bulbs,  our  ulcer  patients  e.xperienced  an  amazing  relief 
of  their  symptoms. 

Now  it  cannot  be  said  that  during  these  last  months  of  the  occupation,  we 
had  nothing  to  worry  about.  There  certainly  were  enough  emotional  upheavals, 
but  the  nature  of  these  emotional  disturbances  were  entirely  different.  In  the 
first  years  of  the  occupation  Germany  w-as  at  the  height  of  its  powder,  and  the 
outlook  for  liberation  seemed  very  dark.  During  these  years  the  fear  of  de- 
portation or  imprisonment,  the  strain  and  hazards  of  those  who  participated 
in  underground  resistance,  the  decline  of  business  for  those  who  did  not  wish 
to  collaborate  in  the  German  war  effort,  the  necessity  of  keeping  everything 
one  said  or  did  secret,  the  constant  frustration  of  having  to  tolerate  acts  of 
gross  injustice,  performed  before  our  eyes,  had  been  an  almost  unbearable 
strain.  With  all  this,  the  men,  in  particular,  tried  to  save  face,  and  behave  as 
though  they  were  unafraid  and  undisturbed,  whereas  they  were  under  great, 
but  suppressed  tension. 

When  the  famine  came,  much  of  this  changed.  To  begin  with,  everybody 
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knew  tluit  Germany  wa.s  virtually  beaten;  the  allied  army  had  reached  our 
southern  frontier  and  nobody  doubted  that  our  liberation  was  only  a  question 
of  months.  The  underground  resistance  was  now  much  better  organized  and 
armed  and,  not  taking  too  many  risks,  waited  its  time  to  assist  in  the  coming 
allied  offensive.  Most  prevalent  now  were  the  emotional  disturbances  caused 
by  hunger;  the  primary  urge  was  to  obtain  food.  Moreover,  the  social  structure 
of  our  society  had  entirely  changed.  People  did  not  go  to  their  work  any  more: 
what  was  the  use  of  working  when  you  could  buy  neither  food  nor  clothing  nor 
fuel  with  your  money?  A  man  who  had  until  now  been  tense  under  a  difficult 
situation  at  his  job,  for  fear  he  might  be  dismissed  and  then  drafted  to  Germany, 
now  came  in  only  twice  a  week  and  his  boss  would  be  very  happy  if  he  would 
give  him  the  name  of  a  farmer  who  could  provide  him  with  food.  No  gratifica- 
tion can  be  compared  to  what  we  experienced,  when  we  brought  home  a  sack 
of  potatoes  on  our  bicycle  after  a  "hunger  trek"  of  several  hours.  No  man 
was  ever  so  highly  admired  by  his  wife  as  when  he  brought  food  for  her  and  the 
starving  children.  Moreover,  the  sexual  urge  diminished  with  starvation,  and 
with  it  certain  marital  difficulties  seemed  to  lose  their  importance.  The  extra- 
ordinary situation  arose  that  doctors  saw  their  ulcer  patients  ride  bicycles  for 
hours  or  walk  miles  at  a  stretch,  carrying  heavy  loads,  discarding  their  diets, 
eating  everything  they  could  lay  their  hands  on,  and  witnessed  healing  of 
ulcers,  which  had  resisted  long  periods  of  bed  rest,  carefully  planned  diets,  and 
the  most  divergent  form  of  medical  therapy. 

Inside  the  concentration  camps  the  same  phenomenon  occurred;  peptic  ulcer 
became  an  extreme  rarity.  Again  there  was  plenty  of  reason  for  emotional  swings 
amongst  the  prisoners.  There  was  the  constant  fear  of  being  transferred  to  a 
worse  camp,  the  real  fear  of  being  put  to  death  by  gas  in  some  camps,  the  threat 
of  torture  in  others.  There  was  hunger,  homesickness,  despair,  there  was  ag- 
gression, very  often  directed  to  the  fellow  prisoners,  but  all  these  emotions 
were  expressed  freely.  Further  the  life  of  the  prisoners  was  rigidly  regimented; 
everything  was  prescribed  by  force  or  immediate  bodily  punishment;  nothing 
was  left  to  responsibility,  duty  or  conscience,  and  this  did  away  with  many 
inner  conflicts  which  make  life  in  a  democratic  society  difficult.  Neither  did 
ambivalence  of  feelings  upset  the  prisoner's  minds:  In  the  camp  one  divided 
one's  fellow  men  into  enemies,  whom  one  hated,  and  into  friends  to  whom  one 
stuck.  There  was  very  little  attempt  at  saving  face,  and  there  was  nothing  of 
this  peculiar  inhibition  of  tension  which  is  a  typical  feature  of  our  complicated 
current  social  relationships.  Life  in  concentration  camps  was  cruel  and  threaten- 
ing, but,  emotionally  of  a  peculiar  simplicity. 

Asthma  showed  the  same  picture  as  ulcer.  Several  of  the  author's  asthma 
patients  were  apprehended  and  shipped  to  concentration  camps.  To  their  own 
amazement  their  asthmatic  attacks  stopped  completely  at  the  moment  of  their 
arrest,  and  sometimes  disappeared  during  their  internment,  only  to  recur  shortly 
after  they  returned  to  Holland  on  their  liberation.  One  patient,  an  underground 
worker,  was  arrested  in  the  midst  of  an  attack.  He  was  taken  to  a  prison  which 
was  only  a  few  blocks  away  from  where  he  lived.  By  the  time  he  arrived  there 
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his  attack  had  coascd.  'I'his  jjaticiit  who  iii\arial)ly  had  severe  attacks  wlicii 
\valkiM<>;  against  the  wind,  tried  Uiter,  when  he  was  in  a  concentration  camp 
in  HoHand,  to  escape  transfer  to  another  camp  in  Germany  by  running  against 
a  strong  wind.  This  had  never  failed  to  cause  an  attack,  but  this  time  he  was 
unable  to  produce  one  at  will.  Here  again  the  emotional  situation  was  dif'fei-ent 
from  that  under  which  he  lived  at  home.  The  suppressed  irritation,  caused  by 
something  his  mother  said  or  did,  or  the  restrained  dismay  evoked  by  adverse 
circumstances  in  his  former  life,  were  entirely  different  feelings  from  the  deadly 
fear  for  the  future  which  German  cruelty  inspired  in  him. 

I  vividly  remember  one  Jewish  patient  with  moderately  severe  ulcerative 
colitis;  before  and  during  the  onset  of  the  war,  while  he  was  still  living  a  free 
life  in  Holland,  his  disease  lingered  on  and  resisted  medical  measures.  Trans- 
ferred to  a  transit  camp,  his  disease  cleared  up  completely,  and  later,  when 
he  was  deported  to  Bergen  Belsen  concentration  camp,  he  actually  had  less 
diarrhea  there  than  most  of  his  fellow  inmates.  The  emotional  situation  in  this 
patient  had  been  largely  connected  with  his  marital  difficulties.  He  resented 
his  wife's  domineering  attitude  towards  him,  and  he  also  felt  that  her  sexual 
demands  (he  was  often  impotent)  were  against  his  ideals  of  married  partner- 
ship. In  the  transit  camp  (where  men  and  women  were  confined  together,  but 
slept  in  separate  bari'acks)  his  wife  got  a  job  in  the  kitchen.  She  took  excellent 
care  of  him,  provided  him  with  extra  food,  and  as  they  slept  separately,  sexual 
difficulties  were  no  longer  disturbing  emotionally.  "In  the  camp  my  w^ife  was 
like  an  angel  to  me"  he  said,  "as  she  had  never  been  before".  Later,  when  he 
returned  to  Holland,  he  had  a  recurrence  of  his  disease,  when  emotional  prob- 
lems recurred. 

Migraine  and  hyperthyroidism  are  among  other  diseases,  that  disappeared 
during  the  famine  and  within  concentration  camps.  It  is  rather  significant  that 
hyperthyroidism  like  gastric  ulcer  increased  in  incidence  during  the  first  war 
years,  when  food  was  still  obtainable,  and  the  strain  situation  was  as  described. 
However,  during  the  famine,  the  only  2  cases  of  hyperthyroidism  the  author 
saw,  were  in  German  women  who  had  plenty  to  eat,  but  were  under  great  strain 
because  their  sympathies  (and  in  one  of  them  her  actual  cooperation)  were 
secretly  with  the  Dutch,  so  that  they  felt  estranged  from  their  own  environ- 
ment without  finding  adequate  compensation  from  the  Dutch,  who  still  dis- 
trusted them.  Hypertension  did  not  disappear,  although  many  of  our  hyper- 
tensives experienced  a  considerable  drop  in  their  l)lood  pressure.  It  was  difficult, 
however,  to  say  if  this,  too,  was  the  result  of  a  changed  emotional  attitude  or 
mainly  due  to  loss  of  weight. 

This  decrease  in  frequency,  and  even  cure  of  peptic  ulcei',  asthma,  and  ulcer- 
ative colitis  under  conditions  which  involved  unfavorable  physical  and  emotional 
conditions  but,  of  a  different  type  than  those  under  which  the  patients  had  been 
living  before,  so  that  as  a  result  the  patients  were  in  a  different  "feeling"  state, 
seems  to  fit  in  well  with  the  concept  of  a  specific  casual  relationship  betw^een 
certain  states  of  unexpressed  tension,  and  the  production  of  certain  disorders 
of  psychosomatic  origin. 
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That  there  exists  a  rehitionship  between  hfe  stress,  emotions,  and  disease 
has  been  known  to  physicians  for  centuries.  Further  progress  has  been  made 
in  our  understanding  of  the  mechanisms  along  which  this  relationship  mani- 
fests itself.  However,  an  immense  field  still  remains  for  further  research,  a 
field  in  which  not  only  psychiatrj^  but  almost  every  specialty  in  medicine  can 
make  its  contribution,  and  where  even  the  general  practitioner  (almost  forgotten 
among  the  research  workers  of  our  days)  can  make  an  important  contribution 
by  recording  carefully  his  observations  on  his  patients  in  their  usual  environ- 
ments. Certainly,  psychosomatics  is  no  field  for  those  who  find  it  easier  to 
talk  than  to  work.  Neither  is  it  a  field  where  one  school  of  approach  or  therapy 
should  claim  exclusive  territorial  rights.  The  principles  of  controlled  observa- 
tion, planned  experimentation,  objective  registration,  and  statistical  interpreta- 
tion, which  have  brought  medicine  to  its  present  level,  should  also  guide  us  in 
our  explorations  in  this  new  field.  And  let  us  hope,  that  another  14  years  from 
now,  a  young  physician  would  not  have  to  hesitate,  as  I  did,  when  Dr.  Gregg 
would  ask  him  the  same  question  he  put  to  me  in  193G:  "How  would  you  use 
exact  methods  in  the  study  of  the  role  of  emotional  factors  in  the  etiology  of 
internal  diseases?" 
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AN  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OF  AUREOMYCIN 
UPON  THE  CHICULATION  OF  THE  INTESTINE 
SUBJECTED  TO  VASCULAR  INJURY* 


NATHAN  IIABINOVICI,  M.D.,**  and  JACOB  FINE,  M.D. 
[Boston,  Mass.] 

Sir  Heneage  Ogilvie,  in  a  warning  against  the  cult  of  the  new  in  science  (1) 
says,  "Another  instance  in  which  we  may  be  led  astray  is  in  regard  to  surgery 
of  the  colon.  The  new  sulfonamide  drugs  can  sterilize  the  intestinal  contents. 
Have  they  thereby  made  one  stage  anastomosis  any  safer?  Many  have  assumed 
this;  but  infection  is  only  one  of  the  dangers  that  beset  such  an  operation.  The 
thinness  of  the  colon  walls,  the  fat  blisters  that  distort  them  and  hinder  exact 
apposition,  their  poor  blood  supply,  the  alternating  solid  and  gaseous  nature  of 
the  contents,  and  the  explosive  force  with  which  they  are  shifted  along  at  in- 
frequent intervals  by  mass  peristalsis  are  all  factors  that  remain  untouched  by 
chemotherapy.  If  only  a  few  patients  die  from  leakage  after  one-stage  resections, 
we  may  be  well  advised  to  consider  whether  this  advance  was  well-timed,  or 
whether  we  should  not  leave  this  forward  observation  post  and  return  to  our 
main  hnes." 

This  statement  does  not  take  into  account  several  published  experimental 
studies  showing  that  an  otherwise  fatal  vascular  injury  to  a  loop  of  intestine  will 
heal  under  apjDropriate  chemotherapy  (2,  3,  4).  In  the  experimental  data  which 
follow,  this  observation  is  amply  confirmed  and  the  mechanism  of  action  of  the 
antibiotic  elucidated. 

MATERIAL  AND  METHOD 

The  experiments  were  performed  on  dogs.  In  each  case  a  35  cm.  loop  of  lower  ileum  in 
continuity  was  subjected  to  vascular  injury.  Three  types  of  injury  were  studied:  division 
of  all  veins  or  of  all  arteries,  or  of  both,  several  inches  proximal  to  the  mesenteric  border 
of  the  loop.  The  marginal  vessels  at  both  ends  of  the  loop  were  also  divided.  In  addition, 
the  mesentery  at  both  ends  of  the  loop  was  divided  along  the  axis  of  the  vessels  from  the 
border  of  the  loop  to  the  root  of  the  mesenterj'.  The  only  remaining  vascular  connections 
were  the  mural  vessels  at  both  ends  of  the  loop  and  such  invisible  collaterals 
as  were  present  in  the  mesentery.  Each  type  of  injury  was  produced  in  fifty  dogs. 

The  effect  of  aureomycin  glycinate  on  the  local  process  resulting  from  each  type  of  vas- 
cular injury  was  studied  as  follows:  The  first  ten  of  each  group  of  fifty  dogs  received  no 
drug,  the  second  ten  received  1.5  Gm.  in  two  equal  doses  daily  before  injury,  until  E.  coli 
was  absent  from  stool  cultures;  the  third  ten  received  the  same  amount  daily  for  five  days 
after  injury;  the  fourth  ten  received  100  mg.  into  the  lumen  of  the  loop  at  the 
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Mount  Sinai  Hospital,  New  York,  N.  Y.,  January,  17th  1951. 
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time  of  iiij ui\\';  and  the  fil'lli  ten  received  tiie  druji  intravenously  in  the  niaxinuun  dose  that, 
could  1)0  tolerated,  i.e.  I25  ing.  per  ivilo  twice  daily. 

The  l)acteri:il  flora  of  the  loop  and  of  the  peritoneal  cavity  was  deleiininecl  at  the  time  of 
injur}'  and  at  death.  Animals  which  survived  the  injury  vvei-e  sacrificed  on  the  21st  day  and 
the  flora  was  again  determined. 

The  details  of  the  process  of  revascularization  were  observed  by  injection  of  thorotrast, 
at  a  pressure  100  mm.  of  Hg,  into  a  vein  or  artery  or  both  at  the  root  of  the  mesenterj'^of 
the  excised  loop,  or,  in  some  instances,  into  a  vein  in  the  omentum,  which  was  always  found 
enveloping  the  injured  loop.  In  addition,  histologic  study  of  the  loop  at  intervals  up  to  48 
hours  following  injur}'  was  made. 

RESULTS 

The  survival  rates,  as  shown  in  Table  I,  are  such  as  to  leave  no  doubt  of  the 
therapeutic  effectiveness  of  oral  aureomycin.  That  nutritional  disintegration  is 
due  largely  to  bacterial  invasion  from  the  lumen  of  the  gut  follows  from  the 
observation  that  death,  which  occurs  within  an  average  of  40  hours  in  untreated 
animals,  usually  can  be  prevented  in  the  less  severe  types  of  injury  by  oral 
aureomycin.  The  rapidity  of  the  action  of  the  drug  is  demonstrated  by  the  fact 


TABLE  I 

Survival  Rates  in  Vascular  Injury  of  Small  Intestine 


TYPE  or  INJURY 

UNTREATED 

TREATED  WITB  AUREOMYCIN 

Before 
Injury 

During 
Injury 

After  Injury 

Oral 

Intra- 
luminal 

Oral 

Intra- 
venous 

Venous  Ligation  and  Division  

Arterial  Ligation  and  Division  

Arterial  and  Venous  Ligation  and  Division 

20% 
20% 
30% 

70% 
80% 
40% 

80% 
40% 
30% 

100% 
90% 
60% 

60% 
40% 
50% 

that  the  best  results  are  obtained  when  it  is  given  at  the  beginning  of  this  forty 
hour  period.  The  protection  afforded  by  one  dose  of  100  mg.  placed  in  the  lumen 
of  the  loop  at  the  time  of  producing  venous  occlusion  is  remarkable. 

These  results  contrast  with  the  weak  action  of  the  drug  gi\'en  intravenously. 
My  colleagues  and  I  have  observed  precisely  the  same  difference  in  therapeutic 
effectiveness  of  the  drug  given  by  these  routes  in  experimental  appendiceal 
peritonitis  (5,  6)  and,  more  recently,  in  studies  on  the  control  of  the  Welch 
bacillus  infection  which  appears  to  be  responsible  for  the  death  in  experimental 
acute  hemorrhagic  pancreatitis  (7).  This  difference  can  be  explained  in  two 
ways:  1)  Aureomycin  given  intravenously  is  toxic  in  dogs  and  will  cause  death 
in  healthy  animals  if  continued  for  several  days,  particularly  if  given  in  excess 
of  the  dose  used  in  these  experiments.  2)  With  the  dose  used,  the  antibacterial 
effect  upon  the  flora  within  the  intestine  is  distinctly  inferior  to  that  of  the  drug 
given  orally.  Since  that  part  of  the  drug  given  orally  which  is  absorbed  may  be 
expected  to  achieve  no  more  than  if  it  were  given  parenterally,  the  superiority 
of  the  oral  route  must  be  ascribed  to  the  local  action  of  the  drug,  i.e.  to  the 
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bacteriostatic  effect  upon  the  intraintestinal  flora.  In  experimental  appendicitis 
we  dealt  with  bacteria  deliberately  introduced  into  the  peritoneum  from  the 
intestine.  In  experimental  pancreatitis  the  Welch  bacillus  is  present  from  the 
beginning  as  a  normal  inhabitant  of  intestine,  liver  and  pancreas.  The  normal 
reaction  of  defense  may  be  expected  to  deal  successfully  with  an  initial  bacterial 
contamination.  But  the  protective  resources  may  be  exhausted  if  bacteria  from 
the  intestine  continue  to  invade.  This  occurs  not  only  as  a  result  of  a  perforation 
of  the  intestine:  a  severe  inflammatory  reaction  by  itself  may  excite  invasion 
))y  transmural  migration  (8).  Hence,  in  circumstances  involving  continuing 
contamination  from  the  gastrointestinal  tract,  the  oral  route  may  achieve  a 
result  which  is  superior  to  the  parenteral  route  (5,  6). 

In  extreme  degrees  of  vasculai-  injury,  as  in  occlusion  of  both  arteries  and 
veins,  the  suppression  of  l^acterial  action  does  not  assure  preservation  of  nu- 
tritional integrity,  presumably  because  the  reduction  in  re\-ascularizing  potential 
is  too  se\'ere. 

The  immediate  local  effects  of  vascular  injury  vdvy  with  the  type  of  occlusion 
produced:  Immediately  after  venous  occlusion  fine  thread-like  veins  appear  in 
the  mesentery  distal  to  the  site  of  division.  The  same  area  swells  and  becomes 
infiltrated  with  extravasated  red  cells.  The  loop  becomes  cyanotic  and  then 
hemorrhagic  and  its  lumen  fills  with  l)lood.  Eighteen  to  twenty-four  hours  later 
the  loop  is  dark  red  to  black,  covered  with  fibrin  and  omentum.  Some  100-150 
cc  of  bloody  fluid  ai'e  in  the  peritoneal  cavity.  The  arteries  as  well  as  the  veins 
distal  to  the  ligatures  ai'e  filled  with  clot.  If  the  dog  succumbs,  usually  within 
40  hours,  the  loop  is  necrotic  and  there  is  frank  peritonitis.  If  antibiotic  therapy 
has  been  given,  or  if  the  loop  has  managed  to  survi^•e  without  it,  the  loop  after 
24  hours  is  V)rick  red  to  dark  red  and  there  is  little  or  no  free  peritoneal  fluid. 
The  degree  of  edema  and  hemorrhagic  extravasation  in  the  wall  and  the  mesen- 
tery is  distinctly  less  than  in  the  untreated  loop  and  the  occluded  vessels  contain 
liquid  blood  as  well  as  loose  clot.  Minute  vessels  appear  in  the  mesentery,  forming 
a  rich  anastomosing  plexus. 

8ur\-i\-ing  loops  are  always  completely  enveloped  l)y  omentum,  which  is  fixed 
to  the  mesentery  and  loop  precisely  to  the  limits  of  the  involved  tissue  and  not 
beyond.  When  examined  several  weeks  later,  the  loops  are  thicker  and  shorter 
than  normal,  the  lumen  is  narrowed,  and  there  are  residual  islands  of  extra- 
vasated red  cells. 

Loops  subjected  to  arterial  oeelusion  behave  differently  in  some  respects. 
There  is  little  or  no  hemorrhagic  exudate.  Xecrosis  and  perforation  occur  and 
death  results  within  24-48  hours.  The  appearance  of  loops  several  weeks  later 
is  much  the  same  as  in  venous  occlusion,  except  that  they  are  usually  deformed 
into  the  shape  of  a  V  or  Y.  The  mesentery  is  contracted  into  a  roll  within  the 
loop. 

Loops  depri\'ed  of  both  arterial  and  venoxis  suppln  display  the  same  changes 
observed  in  loops  with  venous  occlusion,  but  in  addition  develop  pei-f orations 
like  loops  with  arterial  occlusion.  Death  occurs  within  48  hours  if  the  loops  do 
not  survive.  Surviving  loops  heal  much  like  those  with  arterial  occlusion. 
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The  process  of  revascularization  of  a  loop  subjected  to  vasculai-  injury  is  best 
revealed  by  x-ray  studies  of  the  vascular  pattern  of  the  excised  loop  at  succes- 
sive intervals  following  the  injury.  The  normal  pattern,  depicted  in  Figure  1, 
shows  the  mural  plexus  and  the  marginal  vessels  as  well  as  the  mesenteric 
vessels.  Films  taken  at  intervals  during  the  first  24  hours  following  obstruction 
to  venous  return  show  progressive  occlusion  by  clot  of  the  veins  distal  to  the 
ligatures,  spasm  of  the  accompanying  arteries,  followed  by  their  occlusion  with 
clot.  The  mvu-al  vessels  do  not  fill  from  the  patent  vessels  of  adjacent  healthy 
gut.  No  distinction  between  treated  and  untreated  loops  is  apparent  for  the 
first  twelve  to  eighteen  hours.  In  the  24  hour  films,  however,  a  marked  difference 
is  evident.  None  of  the  arteries  or  veins  of  the  untreated  loop  are  patent,  whereas 
many  or  most  of  the  vessels  in  the  treated  loop  are  patent  and  the  mural  plexus 


Fig.  1.  Normal  loop  of  ileum,  ^>.sspls  visualized  \>y  injection  of  thorot  rast  in  vein  in  root 
of  mesentery.  Note  retrogratle  filling  of  arteries  and  jjattern  of  intramural  vessels.  Lo- 
calized areas  of  extravasated  d\e  due  to  mechanical  injury. 

is  filled.  These  differences  are  shown  in  Figures  2  and  3,  in  which  the  untreated 
loop  appears  dilated  and  witli  indistinct  borders.  In  the  treated  loop  the  patency 
of  the  veins  distal  to  the  ligatures  signifies  dissolution  of  the  clot  present  diu'ing 
most  of  the  preceding  24  hours. 

Figure  4  shows  the  vascular  pattern  of  a  loop  48  hours  after  venous  occlusion. 
The  richness  of  the  network  of  fine  vessels  bridging  the  site  of  division  is  such  as 
to  suggest  that  they  are  newly  developed  collaterals.  Study  of  films  taken  at 
successive  intervals  for  several  weeks  thereafter  demonstrates  five  sources  of 
collateral  supply:  1)  the  bridging  arcades  seen  in  Figure  4;  2)  new  vessels 
running  the  full  length  of  the  mesentery  (fig.  5) ;  3)  small  collaterals  from  the 
walls  of  adjacent  adherent  loops  to  the  walls  of  the  injured  loop  (fig.  (5);  4) 
from  the  mesentery  of  adjacent  healthy  gut  to  the  mesentery  of  the  injured  loop; 
and  5)  from  the  omentum  to  the  wall  and  mesentery  of  the  injured  loop  (fig.  7). 
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Fig.  2.  Treated  loop  twenty-four  hours  after  division  of  veins.  Note  restitution  of  pa- 
tency of  veins,  arteries  and  intramural  vessels.  Collaterals  to  adherent  omentum,  if  present 
at  this  stage,  cannot  be  identified  hy  this  method.  Xote  distinctness  of  outline  of  loop  in 
contrast  to  loop  in  Figure  8. 


Fig.  3.  Untreated  loop  twenty-four  hours  after  division  of  veins.  Loop  necrotic  and 
surmounted  by  plaque  of  fibrin.  Occlusion  of  veins  and  arteries  in  mesentery. 


Fig.  4.  Mesentery  of  treated  loop  48  hours  after  division  of  veins.  Note  rich  collateral 
network  bridging  the  gap. 


Fig.  5.  Surviving  loop  1!)  days  after  division  of  veins.  Note  cord  of  new  small  vessels 
running  full  length  of  mesentery. 
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Fig.  6.  Surviving  loop  eleven  days  after  arterial  occlusion.  Note  collaterals  from  ad- 
herent healthy  loops. 


Fig.  7.  Surviving  hnip  dl  ileum  twenty-one  days  after  diviiliiiK  and  arteries  to 

the  loop.  Note  direct  communication  between  omental  and  mesenteric  vessels. 
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Sources  3  and  4  are  of  minor  consequence.  The  richness  of  the  supply  from 
new  vessels  or  bridging  arcades  in  the  mesentery  is  variable  from  slight  to 
considerable.  But  the  flow  from  the  omentum  is  not  only  a  constant  feature,  but 
is  uniformly  rich.  The  circulation  of  the  loop  and  mesentery  fills  as  well  and  as 
readily  whether  the  injection  is  made  via  the  omental  vessels  or  those  in  the 
mesentery.  In  most  cases  the  anastomoses  connect  the  omental  vessels  to  the 
mural  as  well  as  the  mesenteric  vessels. 

Since  all  surviving  loops  are  found  completely  enclosed  by  adherent  omentum, 
an  effort  to  establish  the  importance  of  the  omentum  in  the  revascularizing 
process  was  made  by  excising  the  entire  omentum,  in  a  group  of  12  dogs,  at  the 
time  of  injuring  the  loop.  All  twelve  received  aureomycin.  Ten  dogs  died,  a 
survival  rate  of  20  per  cent  as  compared  to  70  per  cent  in  experiments  with 
omentum  intact.  Recovery  from  otherwise  fatal  experimental  peritonitis  of 
appendiceal  origin  is  effected  by  aureomycin  even  when  the  omentum  is  absent 
(5).  This  suggests  that  recovery  from  vascular  injury  treated  with  aureomycin 
does  not  depend  on  the  omentum  acting  as  an  organ  of  defense  against  infection, 
but  rather  as  an  almost  indispensable  source  of  collateral  circulation. 

The  local  fluid  loss  is  largely  due  to  bacterial  action  rather  than  to  the  me- 
chanical effects  of  vascular  injury.  This  follows  from  these  facts:  The  loss  is 
trivial  in  arterial  occlusion;  there  is  much  less  blood  in  the  lumen  of  the  treated 
animals;  and  the  bloody  fluid  in  the  peritoneal  cavity  in  the  treated  animal 
with  occlusion  of  the  veins  or  of  the  veins  and  arteries  is  almost  zero  as  compared 
to  100-150  cc  in  the  untreated  animals  with  such  injuries. 

The  amount  of  peritoneal  fluid  in  the  untreated  animal  suggests  that  peritonitis 
may  be  a  substantial  contributing  factor  in  the  lethal  outcome.  For  two  of  three 
dogs  with  venous  occlusion  and  two  of  three  with  arterial  occlusion  survived 
when  aureomycin  Avas  given  intraperitoneally.  It  is  possible  that  the  peritonitis 
is  harmful  not  so  much  because  of  its  constitutional  effects  as  because  of  local 
interference  with  the  establishment  of  collateral  channels  between  omentum 
and  the  injured  loop. 

There  is  little  doul)t  fi'om  the  foregoing  data  that  the  capacity  for  revasculari- 
zing a  loop  of  intestine  with  a  marginal  or  submarginal  blood  supply  is  adequate 
if  the  superimposed  l:iiu'den  of  bacterial  action  can  be  obviated. 

The  mechanism  l)y  which  the  antibiotic  conserves  the  nutritional  integrity  of 
the  injured  loop  is  demonstrated  in  microphotographs  of  sections  from  treated 
and  imtreated  loops  at  varying  intervals  during  the  first  twenty-four  hours  after 
injury^  The  tissues  of  the  untreated  loop  with  venous  occlusion  show  a  con- 
siderably greater  degree  of  damage  to  the  capillaries,  arterioles,  venules  and 
veins  (figs.  8,  9).  Progressive  occlusion  by  clot  and  then  by  thrombus  occurs  in 
the  smallest  vessels  and  finally  in  large  veins  (figs.  10,  11).  There  is  intimal 
necrosis  of  all  small  \-essels  and  veins.  Intravascular  hemolysis  of  red  cells  is 
widespread.  Progi'essive  disorganization  of  all  layers  is  accompanied  by  necrosis 
of  cells  in  the  walls  of  the  veins  as  well  as  the  muscle  layers.  The  inflammatory 

'  We  are  indebted  to  Dr.  .Jame.s  Goddaid  for  the  microscojaic  studies.  More  detailed  data 
are  pubHshed  elsewhere  (9). 
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Fig.  fS.  Eighteen  hours  after  venous  ligation.  Xo  antibiotic.  High-dry  power  (800  X)  of 
mesenteric  arteriole.  Intima  is  intact.  In  the  media,  however,  the  smooth  muscle  fibers  are 
swollen  and  their  myofibrils  appear  indistinct.  The  ruptured  elastic  fibrils  show  a  spiral 
pattern.  Collagenous  fibrils  in  the  adventitia  are  broken  and  run  in  various  directions. 


V  Fig.  '.I.  Eighteen  lujurs  after  \'cnuus  ligation.  .Vntilndi  ic  gi\cii.  .\  nicscntcrie  arteriole  of 
a  calibre  identical  with  that  of  Figure  8.  Structural  details  in  the  nKnlia  are  well  preserved. 
The  intervening  elastic  fibrils  are  not  rujjtured.  The  connective  tissue  bundles  and  elastic 
fibers  of  the  adventitia  show  a  minimum  of  dissociation  and,  on  the  whole,  are  within  normal 
histologic  range. 
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I  Fig.  10.  Low  power  microphotograph  (ISO  X )  of  the  mesenteric  attachment  24  hours  after 
venous  ligation.  No  antibiotic  given.  Veins  and  distended  capillaries  show  obliterating 
thromlji.  Minimal  perivascular  reaction.  Interstitial  fibrin  deposit  and  distortion  of  struc- 
ture of  fat  tissue. 


Fig.  11.  Low  po  ^-er  microphotograph  (180  X )  of  the  mesenteric  attachment.  24  hours  after 
venous  ligation.  Antibiotic  given.  Lumina  of  veins  are  being  cleared.  Perivascular  reactivity 
is  more  intense  than  in  the  untreated  loop  (Figure  10).  Hemorrhagic  extravasation  is  less 
and  fat  tissue  less  disturbed. 
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Fig.  12.  jMu.scularis  imiccjsae  IS  hoiii-.s  at'tor  arterial  occlusi«jii.  No  aiit  iliiof  ic  given.  Com- 
pare with  Figure  13.  Shrinkage  of  the  muscle  cells  with  early  collajisc  fibrosis.  Some  of  the 
replacement  fibers  are  coarse.  Circular  layer  indistinct,  with  few  imclei  visible. 


Fit;.  13.  Muscularis  mucosae  eighfccii  houis  after  arterial  occlusion.  Antibiotic  given. 
Compare  with  Figure  12.  Nuclei  and  all  structural  details  are  normal.  There  is  no  evidence 
of  collapse  fibrosis,  the  intermuscular  collagenous  fibrils  being  within  normal  histologic 
range. 

response  is  feeble.  By  contrast,  in  the  treated  loop  the  occlusion  of  \'essels  by 
clot  or  thrombus  in  the  early  stages  is  halted  and  recanalizati(Mi  is  in  progress 
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after  the  12th  hour.  The  intravascular  and  ix'rivascular  cclhihir  leaction  to 
injury  is  more  vigorous.  Necrosis  of  cells  in  \  essel  walls  and  in  muscle  is  minimal. 
Edema  and  disorj^anization  of  the  various  layers  of  the  ^ut  is  distinctly  less 
than  in  the  untreated  loop  (figs.  12,  13). 

Rough  quantitative  measurements  show  that  the  number  of  open  vessels  and 
of  viable  nuclei  in  comparable  tissue  sections  is  distinctly  greater  in  the  treated 
loop,  which  also  shows  a  greater  migratory  cell  response  to  the  injury. 

In  general  the  differences  between  treated  and  untreated  loops  with  arterial 
occlusion  are  the  same  as  those  for  venous  occlusion.  The  response  to  injury,  as 
displayed  by  arterialization  of  capillaries,  scavenger  and  inflammatory  reaction, 
recanalization  and  intimal  proliferation,  is  vigorous  in  ti'eated  loops  and  feeble 
or  absent  in  untreated  ones. 

The  effect  of  bacterial  activity  consists  of  an  aggravation  of  the  degree  of 
vascular  occlusion  and  an  obliteration  of  nascent  collaterals,  so  that  tissue 
viability  is  destroyed. 

Bacteriologic  data-  from  cultures  of  tlie  lumen  of  the  loop  and  peritoneal 
cavity  of  animals  which  succumb,  compared  to  similar  data  in  animals  which 
survive  and  are  later  sacrificed,  yield  no  conclusi\e  evidence  that  any  gWen 
bacterial  strain  is  responsible  for  the  conversion  of  a  marginal  or  submarginal 
to  an  inadequate  blood  supply.  The  fact  that  the  bacterial  injury  appears  to 
consist  primarily  of  intimal  damage  and  hemolysis  of  red  cells  suggests  such 
bacterial  species  as  the  streptococcus  hemolyticus  or  the  Clostridia.  Detailed 
analysis  of  the  incidence  of  the  various  flora  recovered  fails  to  impugn  any 
particular  species  (9).  Since  most  intestinal  antibiotics,  having  differing  spectral 
ranges,  are  more  or  less  effective  in  forestalling  neci'osis  of  injured  loops,  it  is 
possible  that  several  species  acting  symbiotically  ai-e  implicated  in  the  process. 

COMMENT 

The  types  of  vascular  injury  utilized  in  this  study  are,  of  course,  remote 
imitations  of  disease.  Nevertheless,  they  should  })e  \-alid  tools  for  the  study  of 
the  natural  biologic  response  to  deficiency  of  flow  in  the  gut,  however  produced. 
The  crucial  role  of  the  omentum  in  mobilization  of  collateral  flow  in  the  dog  may 
or  may  not  be  valid  in  man.  But  a  similar  if  not  etjual  potential  exists  in  man, 
e.g.  the  ability  of  omentum  to  lieal  gastric  or  duodenal  perforations  which  cannot 
be  sutured,  and  the  vascularity  of  omental  adhesions  to  injui'erl  intraperitoneal 
structures. 

Apart  from  these  considerations,  there  can  be  little  doubt  of  the  desirability 
of  .suppressing  bacterial  action  in  conditions  in  which  the  intestinal  circulation 
is  at  a  marginal  or  submarginal  level.  The  surgeon  will  not  leave  nature  to  deal 
with  such  a  situation  when  it  is  clearly  recognizable  and  the  patient  is  in  a 
position  to  tolerate  the  trauma  of  operation.  But  there  are  many  circumstances 
in  which  he  cannot  intervene,  or,  having  intervened,  is  unable  to  assess  the 
deficiency  or  to  correct  it.  Indeed  his  own  sui'gical  pi'ocedures  sometimes  fail 
because  of  ischemic  necrosis  at  a  suture  line  fi'om  the  luianticipated  develop- 
ment of  tension  or  edema. 

2  We  are  indebted  to  Dr.  Fritz  Schweiiiburg  for  obtaining  these  data. 
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CONCLUSIONS 

Oral  aureomycin  facilitates  the  reestablishmcnt  of  adequate  blood  flow  in  a 
loop  of  the  dog's  intestine  subjected  to  vascular  injury.  If  no  antibiotic  is  used, 
the  degree  of  vascular  injury  is  sufficient  to  result  in  gangrene  and  death  within 
■iO  hours.  Recovery  and  return  of  function  occurs  nearly  always  if  aureomycin  is 
given  orally  before  or  after  producing  either  venous  or  arterial  occlusion,  but 
not  if  both  arteries  and  veins  are  occluded.  Aureomycin  given  parenterally 
provides  only  meager  protection.  Revascularization  and  survival  of  the  loop  is 
facilitated  by  inhibiting  the  normal  intestinal  flora,  which,  in  the  untreated 
animal,  impedes  the  development  of  collateral  circulation. 

We  are  indebted  to  Dr.  James  Goddard  for  the  pathological  data  and  to  Dr. 
Fritz  Schweinburg  for  the  bacteriological  data  included  in  this  report 
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Report  of  Five  Cases* 
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The  progressive  developments  in  any  highly  specialized  field  rarely  gain  the 
full  attention  of  those  whose  praetice  lies  in  adjacent  or  overlapping  fields.  For 
example,  many  fundamental  impro\'ements  in  the  treatment  of  large  osteolytic 
lesions  of  the  jaws  are  not  widely  known  outside  the  field  of  oral  surgery.  Yet 
problems  in\-olving  such  conditions  are  often  referred  to  the  internist,  general 
surgeon  or  surgical  specialist.  A  review  and  discussion  of  the  concepts  underlying 
the  modern  approach  to  these  diseases  may  therefore  be  of  general  interest. 

The  oral  surgeon  has  been  notably  successful  in  the  development  of  a  conserva- 
tive management  of  benign  intra-osseous  lesions,  especially  the  odontogenic 
cyst,  to  such  a  degree  as  to  preserve  not  only  continuity  of  bone,  but  also  the 
implicated  teeth.  Improvements  in  .surgical  methods  have  resulted  from  .special 
technics  such  as  oral  roentgenography,  local  anesthesia  and  root  canal  therapy, 
as  well  as  from  an  increased  knowledge  of  the  histopathology  of  teeth  and  oral 
structures  (1). 

THE  ODONTOGENIC  CYST 

The  odontogenic  cyst  is  one  of  the  commonest  rarefying  lesions  of  the  jaws. 
There  are  two  varieties  of  this  lesion  which  should  be  distinguished :  namely,  the 
follicular  cyst  and  the  radicular  cyst.  The  follicular  cyst  arises  from  the  epithelium 
of  the  enamel  organ  about  the  developing  tooth  (fig.  la).  The  stage  of  develop- 
ment at  which  cystic  change  takes  place  in  the  follicle  will  govern  the  degree  of 
tooth  maturation  in  the  clinical  lesion.  If  the  cyst  forms  at  an  early  stage  of 
odontogenesis,  that  is  before  solid  structure  is  laid  down,  there  will  be  no  tooth 
associated  with  it.  If  it  begins  at  a  later  stage,  a  partly  formed  crown  or  a  com- 
pleted tooth  may  be  found  within  the  cyst  or  adjacent  to  the  cyst.  Most  fre- 
quently the  follicular  cyst  occurs  in  the  mandibular  third  molar  region  and  is 
unilocular.  The  radicular  cyst  is  produced  l)y  epithelial  proliferation  of  rests 
found  in  the  periodontal  membrane  (debris  of  Malassez).  It  is  the  result  of 
stimulation  by  bacterial  toxins  draining  from  an  infected  root  canal  of  a  cariously 
or  otherwise  devitalized  tooth  (fig.  lb).  It  is  therefore  inflammatory  in  origin, 
but  may  nevertheless  persist  after  the  causative  tooth  has  been  removed. 

Clinical  symptoms  of  the  odontogenic  cyst  are  generally  at)sent  until  expansion 
of  the  cortical  plate  of  bone  occurs  or  infection  supervenes.  Bone  may  become 
thinned  to  parchment  consistency  and  yield  a  ciackling  sound  on  pressure.  Pain 
or  paresthesia  of  the  lip  sometimes  ensues  from  jjix'ssure  on  the  inferior  alveolar 
nerve,  but  this  does  not  indicate  infilti'ation  of  the  nerve.  Similarly,  teeth  are 
often  displaced  by  pressure  but  seldom  show  I'esoi'ption  of  the  roots.  Histologically 
the  cyst  comprises  a  layer  of  compact  bone  surrounding  a  cyst  sac  of  fil^rous 

*  From  the  Dental  and  Oral  Surgery  Service,  the  Moiinl  Sinai  Hospital. 
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connective  tissue,  lined  by  epithelium  ranging  from  low  columnar  to  stratified 
squamous  (fig.  2).  The  fluid  content  may  be  clear  and  straw-colored  with  an 


Fig.  1.  Pathogenesis  of  Dental  Cysts:  Schematic  Illustration 

a.  Follicular  cyst.  The  enamel  organ  (E)  or  the  disintegrated  dental  lamina  (L)  forms 
the  site  of  proliferation  of  the  cyst  (C),  usually  during  the  development  of  the  tooth. 

b.  Radicular  cyst.  A  cariously  involved  and  necrotic  pulp  (P)  gives  rise  to  a  granuloma, 
which  undergoes  ei)ithelial  proliferation  to  form  a  cyst  (C). 


Fig.  2.  Histopathology  of  follicular  cyst  {Case  2i.  The  stratified  squamous  epithelium 
and  underlying  connective  tissue  are  easily  separalde  from  bone.  There  is  no  resemblance 
to  ameloblastic  cells  (cf.  ameloblastoma  in  Figure  4 ). 

iridescent  sheen  imparted  by  cholesterol  crystals,  or  thick  and  "cheesy"  from 
degenerated  epithelium  and  hemorrhagic  debris. 

Diagnosis  of  an  odontogenic  cyst  may  sometimes  present  difficulty.  It  must  be 
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differentiated  from  the  other  benign  cystic  lesions  found  in  tlie  jaws:  the  facial 
cleft  or  fissural  cyst  and  the  hemorrhagic  or  traumatic  cyst.  Other  rarefying 
lesions  to  be  excluded  are  ameloblastoma,  benign  giant  cell  ttimor,  localized 
osteitis  fibrosa  and  generalized  osteitis  fibrosa  of  hyperparathyroidism  (2).  The 
invasive  neoplasm  should  seldom  be  mistaken  for  a  cyst,  which  is  usually  dis- 
tinguished by  an  encapsulating  layer  of  cortical  bone  in  the  roentgenogram. 
This  featvu'e,  however,  is  lacking  in  the  case  of  the  hemorrhagic  cyst  or  in  cysts 
secondarily  infected.  A  unilocular,  encapsulated  appearance  rules  out  most 
tumors,  but  occasionally  the  ameloblastoma  presents  the  same  picture.  On  the 
other  hand,  a  follicular  cyst  may  be  multilocular  and  closely  resemble  the  amelo- 
blastoma. 

Adequate  diagnosis  is  impossible  without  a  knowledge  of  dental  structures  and 
use  of  electric  pulp  testing.  The  vitality  of  teeth  and  their  roentgenographic  ap- 
pearance often  furnish  the  clues  as  to  whether  the  lesion  is  inflammatory,  in- 
vasive or  merely  expansive.  Complete  roentgenographic  studies  should  be 
routine,  including  lateral  oblique  plates  of  both  sides  of  the  mandible  or  maxilla; 
anteroposterior  plate  where  indicated,  as  well  as  views  of  the  ascending  ramus 
or  articulation;  and  an  antraoral  survey  with  interdental  films  and  an  occlusal 
film  (fig.  14).  Only  in  this  way  can  fine  detail  be  evaluated.  Besides  clinical  in- 
spection, roentgenograms  and  pulp  testing,  it  is  often  necessary  to  confirm  the 
diagnosis  by  aspiration,  biopsy,  or  both. 

Surgical  management  of  odontogenic  cysts  embraces  two  principal  methods: 

1.  Complete  enucleation,  with  or  without  primary  closure. 

2.  Marsupialization,  or  elimination  of  the  cyst  by  removing  the  outer  portion 
and  producing  a  continuity  of  the  cyst  lining  with  the  mouth. 

Marsupialization  (the  Partsch  operation)  is  generally  suited  to  cysts  of  the  soft 
tissues  such  as  ranula,  and  to  cysts  of  bone  where  one  wishes  to  preserve  the 
integrity  of  neighboring  structures  such  as  the  maxillary  antrum  or  functioning 
and  vital  teeth.  It  is  subdivided  into  two  technics:  in  the  first,  the  inner  membrane 
is  allowed  to  remain  and  joins  with  the  mucoperiosteum  at  the  periphery  of  the 
exci.sed  portion.  In  the  second,  the  entire  membrane  is  removed  and  a  muco- 
periosteal  flap  is  turned  into  the  cavity  to  become  attached  to  the  inner  wall  (3). 
The  chief  disadvantage  of  marsupialization  arises  in  large  cystic  lesions,  especially 
of  the  mandible,  where  filling  of  the  defect  is  slow  and  usually  never  complete. 
This  leaves  a  recess  in  which  food  collects  and  is  a  jiermanent  source  of  annoyance. 
The  disadvantage  is  unimportant  if  a  large  numlier  of  teeth  can  be  preserved. 

Removing  all  cystic  membrane  and  packing  to  permit  granulation  brings  more 
rapid  resolution  and  is  preferred  for  larger  mandibular  cysts  provided  one  does 
not  have  to  sacrifice  too  many  serviceable  teeth.  The  age  of  the  patient  is  also  a 
factor.  Primary  closure  of  maxillary  cysts  is  often  successful,  owing  to  relatively 
good  vascularity  of  bone  as  compared  with  the  mandible.  In  the  lower  jaw, 
however,  because  of  contamination  by  saliva,  poor  blood  supply,  or  other  reasons 
not  fully  known,  the  initial  blood  clot  usually  breaks  down.  More  recently  it  has 
become  possible  to  secure  primary  closure  under  antibiotic  therapy,  using  fibrin 
foam,  oxidized  gauze,  or  other  absorbable  material  to  fill  dead  space. 
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Enucleation  of  ii  mantlibular  cyst  is  always  an  intraoral  procedure  and  is  most 
satisfactorily  performed  under  local  procaine  conduction  anesthesia.  Treatment 
should  always  be  conservative  with  respect  to  both  bone  and  teeth.  Even  those 
teeth  which  apparently  are  hopelessly  in\-ol\'ed  will  respond  positively  to  the 
electric  pulp  tester;  these  are  vital  and  must  not  be  sacrificed.  Where  surgical 
dissection  may  encroach  on  the  roots  and  cause  their  death,  root  canal  therapy 
will  preserve  most  teeth.  It  is  good  practice,  however,  to  avoid  this  necessity  by 
a  two-stage  operation  whenever  roots  are  contiguous  with  the  cyst.  The  first 
step  consists  of  fenestration;  that  is,  creating  an  aperture  in  the  cyst  a  centimeter 
or  two  in  diameter,  displacing  the  contents  by  irrigation,  and  packing  the  cavity 
lightly  with  gauze  dressing.  Since  the  pressure  of  the  cystic  fluid  is  relieved,  there 
will  be  a  steadj^  regression  in  size  which  can  be  followed  by  roentgen  examination. 


Fig.  3.  Enucleation  of  Follicular  Cyst 
Incision  1  represents  the  first  stage  of  the  surgical  procedure  described  in  Case  2.  This 
permitted  removal  of  the  ujjper  half  of  the  c\'st,  with  shrinkage  of  the  remaining  portion 
until  the  molar  roots  were  safely  protected.  The  second  stage,  incision  2,  completed  the 
enucleation.  Flap  retraction  was  awaj'  from  the  teeth. 

After  the  teeth  are  well  surrountled  by  bone,  the  operation  is  completed  (fig.  3). 
The  cystic  membrane  is  dissected  free  from  its  bony  walls,  carefully  preserving 
the  teeth,  mandibular  and  lingual  vessels  and  nerves.  After  smoothing  the  bony 
edges,  the  wound  is  closed  with  interrupted  sutures,  leaving  an  aperture  through 
which  vaseline  or  iodoform  gauze  packing  may  be  inserted  to  fill  the  cavity 
loosely.  Granulation  tissue  will  fill  the  defect  within  a  few  weeks,  and  calcification 
is  usually  well  advanced  within  six  months. 

Complications  are  neither  serious  nor  common.  Signs  of  post-operative  in- 
fection are  seldom  seen,  in  spite  of  contamination  by  saliva.  Penicillin  therapy 
and  simple  drainage  are  sufficient  to  control  any  acute  reactions  should  these 
occur.  Pathologic  fracture  is  likewise  rare  but  is  best  anticipated  by  intermaxillary 
fixation  in  the  form  of  wiring,  or  acrylic  or  metallic  dental  splints. 
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BENIGN  TUMORS,  DIAGNOSIS  AND  TREATMENT 

Since  the  conservative  teclniiqiu>  described  t'oi'  odontogenic  cysts  is  l)otli  de- 
pendable and  without  serious  seciuelae,  it  is  employed  with  slight  modification 
for  t  he  majority  of  benign,  well-encapsulated  growths  of  the  jaws,  as  for  example 
the  fibromas  and  odontomas.  Extraoral  surgery  is  never  indicated,  although  case 
reports  descril)ing  resection  of  the  jaw  for'  such  lesions  are  still  seen  in  the  liter- 
ature. There  is  another  group  of  tumors  comprising  diffuse  overgrowths  such  as 
hyperostoses,  exostoses,  fibrous  dysplasias  and  many  osteomas,  which  are 
apparently  related  to  trauma,  irritation,  or  endoci'ine  factors  and  follow  a  slow 
growth,  eventually  reaching  a  state  of  arrest.  Treatment  should  therefore  be 
cosmetic  and  not  prompted  by  fear  of  extension.  A  third  category  of  benign 
neoplasms,  including  the  ameloblastoma,  myxoma,  and  giant  cell  tumor,  are 
poorly  encapsulated  and  are  liable  to  recur  after  local  curettage,  since  peripheral 
portions  of  tissue  are  not  extirpated.  The  problems  of  therapy  in  this  group  are 
discussed  separately. 

The  early  detection  of  malignancy  is,  of  course,  essential  for  thdmost  fa\'orable 
cure  rate.  Overzealous  diagnosis,  however,  with  incorrect  appraisal  of  the 
benignity  of  jaw  tumors,  has  contributed  all  too  frequently  to  the  needless  loss  of 
a  mandible,  leaving  a  permanently  disfigured  patient.  Resection  of  a  portion  of 
the  mandible,  which  is  indicated  in  most  operable  carcinomas  and  sarcomas  of 
this  region,  is  a  crippling  defect  which  cannot  be  dealt  with  satisfactorily  by 
bone  implants  or  prostheses.  The  bone  graft  succeeds  only  in  some  defects  where 
there  is  a  posterior  fragment  remaining.  Where  this  is  absent,  the  hemisected 
mandible  assumes  a  deviated  position  due  to  the  pull  of  the  pterygoifl  and 
mylohyoid  muscles.  This  cannot  be  restored  functionally,  although  to  a  limited 
extent  a  prosthetic  appliance  may  improve  contour  and  enhance  the  cosmetic 
result. 

Where  malignancy  is  suspected,  the  diagnosis  must  be  confirmed  before 
radical  operation.  Waldron  (4)  calls  attention  to  numerous  tumors  which  were 
labeled  o.steogenic  sarcoma  but  proved  after  local  excision  to  be  merely  inflam- 
matory lesions.  In  one  case,  several  pathologists  offered  strikingly  different 
opinions  ranging  from  "benign  exostotic  process"  to  "fairly  malignant  sarcoma." 
Another  case  cited  was  diagnosed  as  myxosarcoma  and  radical  excision  was 
advised.  After  conservative  removal,  however,  the  patient  has  been  well  for 
eight  years  and  the  growth  has  since  been  reclassified  by  the  Army  Institute  of 
Pathology  as  a  soft  odontoma.  Still  another  case  was  described  as  an  undiffer- 
entiated sarcoma  on  frozen  section,  but  conservative  excision  was  elected  on 
clinical  grounds.  Later  paraffin  sections  established  the  tumor  as  a  solitary 
eosinophilic  granuloma. 

Confusion  of  this  sort  occurs  partly  because  oral  tumors  may  be  derived  from 
embryonal  tissue  unique  in  the  jaws:  enamel,  dentin,  cementum,  periodontal 
membrane  and  pulp.  These  oflontogenic  tumors  are  often  similar  histologically 
to  tumors  of  other  origin  but  show  different  clinical  behavior.  The  myxoma  of  the 
jaw  arises  from  the  dental  papilla.  The  so-called  giant  cell  tumor  probably  repre- 
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seats  a  foieij^n  Ixxly  rraction  in  a  predominant ly  hemorrhagic  and  fibrous 
matrix  and  arises  in  most  instances  from  the  periodontal  membrane.  It  is  signifi- 
cant to  note  that  a  (luarter  of  a  century  ago,  mandil)les  were  resected  for  giant 
cell  tumors,  then  termed  giant  cell  sarcomas. 

For  such  conditions,  frozen  section  is  ne\er  I'eliable  for  diagnosis.  A  biopsy 
may  easily  be  ol)tained  from  any  portion  of  the  mandible  or  ma.xilla  under 
procaine  conduction  anesthesia  as  an  ambulatory  procedure;  there  is  no  ad- 
vantage of  reser\-ing  the  biopsy  until  the  patient  is  under  general  anesthesia 
and  then  pressing  the  pathologist  for  his  voi'dict. 


Fig.  4.  Histopathology  of  amelolilastoma  {Case  4)-  The  groups  of  columnai-  cells  resemble 
the  ameloblasts  and  stellate  reticulum  found  in  the  enamel  organ.  Intercellular  edema  pro- 
duce.s  microcysts. 

LOCALLY  RECURRENT  BENIGN  TUMORS 

The  ameloblastoma  is  the  most  frequently  encountered  tumor  in  this  group. 
It  is  related  to  the  follicular  cyst  in  that  it  arises  from  an  earlier  stage  of  amelo- 
blast  (fig.  4)  and  sometimes  has  a  simple  cystic  appearance.  Most  often  it  is 
multilocular  and  shows  villiform  or  microcystic  projections  into  the  surrounding 
bone  (fig.  11).  In  rare  cases  a  follicular  cyst  contains  mural  thickenings  with  the 
characteristics  of  ameloblastoma,  as  reported  first  by  Calm  in  1933  (5),  by  Thoma 
and  Proctor  (6)  in  1937,  and  by  others. 

Because  of  a  tendency  to  local  recurrence,  there  are  advocates  of  early  resection 
of  the  jaw  for  amelot)lastoma  (7).  Hcnvever,  numerous  clinical  studies  ha^'e  shown 
that  it  is  a  very  slowly  expanding  lesion.  We  have  observed  patients  who  were 
free  from  recurrence  for  twenty  years  after  conservati\-e  remo-\'al;  others,  who 
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despite  several  i-ccurrenccs  lollowiiifi;  limited  sui'gery,  were  still  in  possession  of 
an  intact  mandible  after  thirty  years.  In  the  less  differentiated  variety,  there 
may  be  an  ultimate  transition  to  a  more  malif);nant  nioi-pholo<i;y,  but  it  is  largely 
agreed  that  there  is  no  distant  metastasis.  Reports  in  the  literature  of  metastases 
of  ameloblastoma  can  be  attributed  rather  to  misdiagnosis  of  a  true  carcinoma  or 
implantation  of  cells  by  aspiration,  as  undoubtedly  occurred  in  a  case  described 
as  ha\'ing  metastasized  to  the  lung.  In  this  patient  inhalation  anesthesia  was 
used,  the  tumor  extended  into  the  antrum  and  pharynx,  and  there  was  no  lymph 
node  in\'olvement  or  metastasis  elsewhere  (8).  Also  this  lesion  may  ha\-e  been  a 
carcinoma  de  novo. 

Surgical  management  of  the  ameloblastoma  of  small  size  is  a  local  radical 
excision  in  which  one-half  to  one  centimeter  of  bone  is  removed  with  the  tumor. 
Preser\'ation  of  the  lower  border  or  some  connecting  portion  of  the  mandible  is 
of  immense  importance,  since  there  are  many  methods  of  restoring  the  defect 
surgically  or  prosthetically.  In  larger  tumors,  where  the  major  thickness  of  the 
mantlil)le  is  invoh-ed,  the  radical  choice  is  to  resect  the  bone  so  as  to  encompass 
the  lesion.  A  more  conser\'-ative  management,  however,  is  being  increasingly 
employed  in  fa\'orable  cases,  depending  on  the  extent  of  .surrounding  bone,  the 
location  of  the  lesion,  the  age  of  the  patient,  and  most  important,  the  histologic 
grading  of  the  tumor  according  to  the  degree  of  differentiation  of  the  ameloblastic 
cells.  The  stellate  and  ameloblastic  forms  dictate  a  relatively  conservative 
management;  the  acantlioma  or  epithelioma  requires  a  radical  approach.  If  the 
former,  a  local  removal  is  adequate,  including  surrounding  bone  where  feasible 
but  without  excessive  curettage,  and  the  patient  is  ob.ser\'ed  regularly  by  roent- 
genogram. If  and  when  there  is  recurrence,  the  tissue  is  again  graded  to  be  sure 
that  it  is  not  degenerating  to  a  more  anaplastic  morphology,  and  in  many  such 
cases  the  patient  can  be  carried  perfectly  safely  for  the  remainder  of  his  life. 
Resection  can  always  be  resorted  to  as  a  final  means,  with  no  greater  disability 
or  risk  than  if  done  originally.  The  psychological  advantages  of  slow  adjustment, 
too,  should  not  be  minimized. 

Further  in\-estigation  is  needed  in  order  to  establish  whether  zinc  chloride, 
silver  nitrate,  electrocautery  or  other  means  of  inducing  local  necrosis  after 
excision  are  effective  or  harmful.  Tanner  reports  twenty  cases  treated  successfully 
by  electrocautery  applied  to  the  extent  of  causing  an  appreciable  sloughing  and  a 
sequestrum  of  the  invoh'ed  bone  (9). 

ILLUSTRATIVE  CASES 

Brief  reports  are  made  of  five  cases  illustrating  the  intraoral  approach  to  lesions 
of  the  mandible,  which  generally  in\-ol\'e  more  problems  than  those  of  the  maxilla. 

Case  1 .  (Adm.  Xo.  571609.)  .\  woman,  aged  60  years,  was  examined  in  July,  1947.  She  pre- 
sented a  slight  enlargement  of  the  right  mandi!)lp.  Crepitus  was  elicited  on  intraoral  pal- 
pation. The  right  first  and  second  molars  were  mobile  and  showed  periodontal  hone  loss; 
the  second  l)icuspid  was  cariously  involved.  Roentgen  examination  disclosed  a  large  fol- 
licular cyst  arising  from  the  uncruplcd  third  molar,  which  was  situated  at  the  angle  of  the 
mandible  (fig.  5). 
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Management.  The  enumerated  mobile  teeth  were  extracted  because  of  periodontal 
atrophy,  rather  than  the  cystic  involvement.  \  biopsy  confirmed  the  clinical  diagnosis,  and 
the  cyst  was  packed  lightly  for  four  months  through  the  opening  created.  The  external  bulge 
disapi)eared  and  the  cyst  became  reduced  in  size. 

At  the  end  of  four  months,  enucleation  was  completed  and  the  unerupted  tooth  removed, 
under  procaine  anesthesia,  through  a  4  by  0.5  cm.  aperture.  The  patient  was  fully  ambula- 
tory on  the  following  day.  Packing  was  continued  twice  weeklj-  for  five  months  until  granu- 
lation was  complete.  Roentgenograms  demonstrated  a  substantial  bony  regeneration  13 
months  postoperatively  (fig.  6). 

Case  2.  A  surgical  resident,  aged  27  j-ears,  was  discovered  on  routine  roentgenographic 
dental  survey  (March  1949)  to  have  a  cystic  area  of  the  right  mandible  (fig.  7).  Owing  to  a 
particularly  heavy  jaw  structure,  no  bulging  was  evident.  The  bilocular  structure  and  the 
absence  of  an  imerupted  tooth  aroused  the  suspicion  of  ameloblastoma. 


P^iG.  5.  Case  1,  follicular  cyst  with  uneruptetl  thiiil  molar 


Management .  In  order  to  obtain  a  biopsy,  the  third  molar  was  removed  and  fragment  of 
cj'st  membrane  with  it.  The  pathologic  examination  was  inconclusive,  showing  chiefly 
keratin.  It  was  therefore  decided  to  remove  the  upper  half  of  the  cyst  as  an  excisional  biopsy, 
but  to  leave  the  anterior  portion  so  as  not  to  jeopardize  the  molar  teeth.  The  histologic  pic- 
ture showed  a  thickened  cj^st  membrane  lined  by  stratified  squamous  epithelium  (fig.  2). 

Healing  by  granulation  was  uneventful  except  for  a  temperature  of  104.5°F.  the  first 
postoperative  day,  causing  some  concern  until  an  exanthem  appeared  and  proved  to  be 
chicken  pox.  Four  months  later  the  second  stage  was  jierformed,  the  anterior  part  having 
regressed  slightly.  Final  healing  with  calcification  was  observed  11  months  postojieratively 
(fig.  8).  All  teeth  remained  vital. 

Case  3.  History  and  Examination.  (.\dm.  Xo.  593476.  j  .\  woman,  aged  69  years,  comjjlained 
of  a  swelling  of  the  left  anterior  region  of  the  mandible  in  March  1949.  She  had  felt  neuralgic 
pain  in  the  jaw  for  more  than  a  year  and  gave  a  history  of  a  previous  cyst  removal  with  the 
extraction  of  a  lower  left  bicuspid  three  years  earlier.  Tingling  of  the  lip  was  a  recent  com- 
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Fig.  7.  Case  2,  simple  folliculiir  cyst 


Fig.  9.  Case  3,  radicular  cyst.  Infection  has  obliterated  the  cortical  capsule 
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plaint.  A  scniilluct  iiaiit ,  hard  swelling  was  palpated  in  llic  suinucnlal  area  and  on  lioth  as- 
jjOC'ts  of  (lu>  inaiiiiihlc  on  the  left  side.  H<)('ntg('nograj)hic  examination  revealed  a  cystic  area 
with  vague  outlines  (fig.  9),  which  on  as|)iration  produced  a  st  i-aw-colored  fluid  indicative 
of  a  cyst  or  cystic  amclohlastonia. 

Management.  A  complete  enucleation  was  performed  with  extraction  of  tiie  anterior  teeth, 
since  the  latter  presented  extreme  periodontal  recession.  Granulation  followed  in  three 
weeks  and,  although  filling  by  bone  was  never  complete,  the  jaw  was  perfectly  restored  for 
functional  and  cosmetic  purposes  (fig.  10).  The  pathologic  examination  revealed  a  simple 
cyst,  probably  the  radicular  type.  This  was  undoubtedly  a  radicular  cyst  which  had  i)een 
imperfectly  excised  three  years  before. 

Case  4-  Histoii)  and  Examination.  (Adm.  No.  315007.)  A  girl,  aged  18  years,  was  first 
examined  on  June  4,  1930  for  a  recurrence  of  a  cyst  previously  removed  in  1927.  There  ap- 
peared an  external  swelling  of  the  left  jaw  with  a  rubbery  mass  straddling  the  alveolar 


Fig.  10,  Case  3,  12  months  postoperative 


ridge,  which  held  a  looselj-  imbedded  molar  tooth.  Crepitus  was  elicited  on  pressure.  The 
roentgenograms  of  the  original  lesion  are  no  longer  obtainable. 

First  operation.  Surgical  exploration  of  the  mass  in  1930  (Dr.  Leo  Stern)  showed  that  it 
extended  from  the  left  cuspid  tooth  to  the  angle  of  the  mandible.  A  cystic  membrane  was 
present  and  was  excised  completely  for  pathologic  examination.  The  report  was  ameloblas- 
toma of  the  cystic  tyi)e.  Rather  than  intervene  further,  in  view  of  the  patient's  youth,  the 
operative  site  was  left  for  yearly  observation.  By  1940  no  significant  change  had  occurred. 

Second  operation.  In  May  1947,  the  patient  was  readmitted  with  swelling  and  pain. 
Roentgenograms  showed  a  lobulated  cystic  area  (fig.  11)  which  was  biopsied  and  proved 
to  be  cystic  ameloblastoma,  well  differentiated  (fig.  3).  Underetherendotracheal  anesthesia, 
the  cystic  content  of  the  tumor  was  removed  and  packed,  followed  two  weeks  later  by  ex- 
tensive electrocautery  in  an  attempt  to  cause  a  slough  of  the  bony  capsule  containing  the 
peripheral  tumor  cells.  Formalin  4%  was  applied  daily  for  two  weeks  more.  Following  dis- 
charge, a  large  sequestrum  separated  from  the  bed  of  the  tumor,  and  roentgenograms  two 
3'ears  later  showed  a  firm  non-infiltrative  border  of  mandible  (fig.  12). 
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Fig.  12.  Case  4,  24  months  jiost operative  showing  smoot  h  maiidilnihir  surface.  A  seques- 
trum had  been  exfoliated  three  months  after  operation. 


In  May,  1950  it  became  evident  that  there  was  some  activity  of  the  ameloblastoma  in  the 
coronoid  region  of  the  mandible,  with  a  clinical  bulge  and  a  thin  bony  cyst  seen  roentgeno- 
graphically.  Resection  of  the  ascending  ramus  was  finally  advised,  and  recent  information 
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has  iiulicalcd  a  siK'Ccs.sflll  removal  of  the  active  luiiior.  Tlie  lioiizonl  al  laiims  was  relaiiied 
tof^etlier  with  full  facial  contour.  A  complete  cure  is  sug^t''''' ''''  '-"''^  "'  |ia'liologic 

infiltration  in  the  line  of  resection  of  bone. 

Case  5.  History  and  Examination.  (Adm.  No.  588441.)  A  Puerto  Rican  boy,  aged  11  years, 
was  admitted  in  September,  1948  for  a  growth  in  the  right  mandible  of  six  months  reported 
duration.  A  hard,  non-movable  mass  was  palpated  on  the  right  aspect  of  the  mandible  be- 
tween the  cuspid  and  first  molar  region.  The  anterior  teeth  were  inclined  toward  the  mass. 
Roentgenograms  showed  displacement  of  the  roots  without  resorption  by  a  finely  lobulated 
area  extending  across  the  symphysis  (fig.  13).  A  biopsy  was  obtained  and  showed  fragments 
of  "cellular  myxofibroma  with  considerable  atypism  and  destruction  of  bone"  (fig.  14). 


Fig.  13.  Case  5,  central  myxoma  of  mandible.  Insei  t  is  occlusal  film,  showing  displace- 
ment of  the  teeth  without  destruction  of  the  roots. 

The  Oral  Pathologist,  Dr.  Lester  R.  Cahn,  was  of  the  opinion  that  the  cells  were  not 
anaplastic  or  malignant  and  that  the  occurrence  of  such  tissue  did  not  represent  a  primitive 
structure  but  arose  from  the  dental  papilla,  a  normal  mesenchymal  tissue  in  a  growing  jaw. 
The  tumor  may  well  have  arisen  from  one  of  the  three  iml)edde(l  teeth. 

After  suggestions  of  mandibular  resection  and  following  another  liiopsy,  Dr.  Klemjjerer 
was  consulted.  He  gave  the  following  opinion: 

1)  There  was  no  bony  infiltration,  although  a  fibrous  capsule  was  absent. 

2)  The  tumor  cells  were  quite  benign. 

3)  In  view  of  the  patient's  age  and  successful  treatment  of  other  such  tumors  without 
recurrence  (10),  a  conservative  removal  was  indicated. 

The  cautious  approach  elected  was  strengthened  by  a  marked  depression  on  the  patient's 


Fig.  15.  Case  5,  4  months  postoperative 
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with  an  allcmpt  at  .suicide  jumpiiifr  t'roiii  a  \\  iiiiiow .  l's\ ciiiat  ric  fiuiilaiicc  was 
iicccssai  y,  witli  a  grafluiil  Imt  definite  improvement  in  tlie  jjatient's  outlook. 

Ojiinilliin.  After  construction  of  an  orthodontic  appliance  to  prevent  postoperative  frac- 
ture, the  tumor  was  explored  and  dissected  under  c3  clopropane-ether  endot  l  acheal  anes- 
thesia. Strong  pr.ying  with  a  curette  was  necessary  to  remove  adherent,  cartilage-like  por- 
tions of  the  mass  posteriori}',  with  the  anterior  part  more  gelatinous  and  easily  separable. 
All  involved  teeth  were  removed.  Phenol  was  applied  and  neutralized.  O.xjxel  and  gauze- 
with  large  stay  sutures  were  used  for  packing. 

Course.  Zinc  chloride  10%  was  applied  to  the  base  of  the  cavity  for  five  minutes  every 
two  days  for  two  weeks  postoperative!}'.  Healing  was  excellent  within  another  month. 
Recent  roentgenograms  showed  advanced  filling  and  calcification  (fig.  15). 

In  June,  1950,  a  superficial  recurrence  was  observed  and  the  mass  removed  for  examina- 
tion. Precisely  the  same  histopathologic  (jicture  appeared  as  originally.  If  this  area  shows 
renewed  growth  in  the  future,  it  is  ])ossible  but  not  certain  that  another  conservative  re- 
moval will  be  attempted,  coupled  with  electrocauter\-.  The  question  of  final  cure  cannot  be 
predicted  at  this  time. 

SUMMARY  AND  CONCLUSIONS 

Simple  enucleation  or  marsupialization,  or  a  combination  of  both  methods,  is 
by  far  the  most  satisfactory  procedure  in  cysts  of  the  jaws,  as  illustrated  by  the 
first  three  cases.  There  is  little  rationale  for  sacrificing  sound  bone,  and  only 
occasionally  do  vital  teeth  have  to  be  removed.  The  surgeon  is  remiss  if  he  does 
not  carefully  and  repeatedly  evaluate  the  vitality  of  all  teeth  and  exert  every 
means  to  maintain  their  life. 

Benign  and  localized  tumors  are  successfully  treated  by  technics  which 
parallel  tho.se  found  effective  in  the  treatment  of  cysts.  Resection  of  the  mandiljle 
is  not  justified  except  for  malignant  lesions.  Unforttmately  resection  is  sometimes 
selected  because  of  the  surgeon's  greater  familiarity  with  radical  methods  than 
with  con.servative  intraoral  surgery.  This  has  also  created  a  definite  superficiality 
in  diagnosis  of  benign  lesions  of  the  jaws,  such  as  reliance  on  frozen  section  or 
incomplete  roentgenographic  studies,  simply  from  an  attitude  that  the  eventual 
therapy  must  be  the  same  with  any  sizable  lesion.  The  cure  of  countless  en- 
capsulated tumors,  with  no  recurrence  and  with  perfect  restoration  of  anatomy 
and  function,  attests  otherwise. 

A  basis  of  judgment  is  also  provided  in  locally  recurrent  tumors  such  as 
ameloblastoma.  In  small  lesions  a  dissection  of  surrounding  bone  of  a  local 
radical  nature  is  the  treatment  of  choice.  Debate  centers,  however,  on  the  more 
extensive  lesions:  whether  to  resect  immediately  or  whether  to  perform  local 
removals  as  the  indication  arises.  Case  4  is  presented  as  evidence  that  the  mandi- 
ble may  be  preserved  for  at  least  20  years  (and  often  for  a  lifetime)  without  re- 
section in  favorable  cases.  Where  the  recurrence  is  rapid  and  extensive,  radical 
excision  may  be  resorted  to  with  the  original  chances  of  success.  Case  5  is  an 
experiment  in  conservatism  with  a  different  tumor  and  represents  an  earlier 
recurrence  than  Case  4,  with  somewhat  greater  uncertainty  as  to  preserving  the 
jaw.  Cases  4  and  5  both  present  a  method  of  artificial  necrosis,  whether  by 
electrocautery  or  chemical  means,  which  may  ultimately  bring  a  refinement  of 
methods  and  an  increased  chance  of  initial  cure.  No  conclusions  are  as  yet 
warranted. 
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EFFECTS  OF  DIHYDROERGOCOllNINE  ON  THE  CARDIOVASCULAR 
SYSTEM  IN  MAN:  BLOOD  PRESSURE,  HEART  RATE,  AND 
RESTING  ELECTROCARDIOGR  AM  * 


HAROLD  S.  ARAI,  M.D.,  LEON  PORDY,  M.D.,  and  ARTHUR  M.  MASTER,  M.D.  . 

We  are  investigating  in  man  the  action  of  diliydroergocornine  (DHO-180)t, 
a  newer  dihydrogenated  ergot  alkaloid  derived  from  ergotoxine.  We  studied 
first  the  action  of  this  drug  on  l:)lood  pressure,  heart  rate,  and  the  electrocardio- 
gram in  patients  witli  functional  and  organic  heart  disease  in  order  to  evaluate 
the  possible  influence  of  such  action  on  our  later  observations. 

METHOD  AND  RESULTS 

Intravenous  injections  of  dihydroergocornine  were  given  to  116  patients. 
Normal  controls  as  well  as  cases  of  functional  cardiac  disturbance  and  organic 
heart  disease  were  included  in  the  series.  Single  intravenous  injections  of  DHO- 
180  were  given  in  all  instances;  in  7  of  the  patients  the  dosage  was  repeated  on 
a  subsequent  day.  For  116  of  the  injections,  the  dosage  of  DHO-180  was  0.5 
mg;  for  the  remaining  7  it  varied  betAveen  0.25  and  1.0  mg.  Electrocardiogram, 
blood  pressure,  and  heart  rate  were  recorded  before  administration  of  the  drug, 
and  at  15  minute  intervals  for  30  to  60  minutes  following  the  injections.  The 
changes  occurred  within  a  few  minutes  following  the  intravenous  injection,  and 
lasted  over  one  hour. 

The  response  to  the  drug  showed  individual  variation.  The  range  of  maximal 
change  in  both  systolic  and  diastolic  levels  of  blood  pressure  are  given  in  Table 
1.  The  cases  were  subdivided  into  normotensive  (below  150  mm  Hg.  systolic 
and  below  90mmHg.  diastolic)  and  hypertensive  (150  mm  (and  over)  Hg.  systolic 
and/or  90  mm  Hg.  and  over  diastolic)  groups  on  the  basis  of  resting  blood  pres- 
sure before  injection  of  the  drug.  Following  injection  of  DHO-180,  there  was  no 
significant  change  in  systolic  blood  pressure  in  one-half  the  normotensive  sub- 
jects, a  slight  to  moderate  systolic  decrease  occurred  in  over  two-fifths,  and  a 
slight  and  clinically  insignificant  systolic  rise  was  noted  in  7  of  these  patients. 
The  hypertensive  subjects  showed  a  more  uniform  and  greater  decrease  of 
systolic  levels  in  three-fourths  of  the  instances,  and  in  only  2  instances  did  a 
slight  rise  occur.  In  the  normotensive  subjects  the  diastolic  blood  pressure  levels 
did  not  change  remarkably.  Sixty  per  cent  of  the  hypertensive  subjects  had  no 
significant  change  in  diastolic  levels,  and  40  per  cent  had  a  slight  to  moderate 
diastolic  drop  following  administration  of  the  drug. 

The  heart  rate  was  recorded  following  123  injections  of  DHO-180  in  116 
cases  (table  2).  In  110  instances  there  was  a  decrease  in  the  heart  rate,  and  in 
03  of  these  the  decrease  was  considered  to  be  significant  (11  to  30  beats  a  min- 

*  From  the  Cardiographic  Department,  The  Mount  Sinai  Hospital,  New  York  City. 
This  article  is  not  part  of  the  symposium. 

t  The  dihydroergocornine  used  in  this  studj-  was  kindly  supplied  by  Dr.  C.  Henze  of 
the  Sandoz  Company,  New  York. 
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utc).  Tlip  average  maximal  decrease  in  rate  for  the  110  cases  was  12.7  beats  a 
minute.  Following  13  of  the  injections  the  heart  rate  increased  slightly;  in  only- 
one  instance  was  the  increase  unusually  marked.  In  most  instances  regular  sinus 
rhythm  was  present  in  the  control  record.  Auricular  liliriHation,  present  in  the 
control  of  se\'eral  cases,  was  not  abolished  by  the  drug.  No  arrhythmia  was 


TABLE  1 

Effect  of  dihydroergocornine  on  blood  pressure* 


—  10  TO 

—  11  TO 

—21  TO 

—  31  TO 

—41  TO 

—  51  TO 

+  11  TO 

TOTAL 

+10 

-20 

-30 

-40 

-50 

-60 

+20 

Systolic  Blood  Pressure:  Range  of  Maximal  Change  in  mm  Hg. 

Normotensive   cases  (be- 

low 150  mm  Hg)  

45 

31 

7 

0 

0 

0 

7 

90 

Hypertensive    cases  (150 

mm  Hg  and  over)  

6 

5 

7 

9 

2 

2 

2 

33 

Totals  

51 

36 

14 

9 

2 

2 

9 

123 

Diastolic  Blood  Pressure:  Range  of  Maximal  Change  in  mm  Hg. 


Normotensive    cases  (be- 

low 90  mm  Hg)  

87 

1 

1 

0 

0 

0 

4 

93 

Hyijertensive  cases  (90  mm 

Hg  and  over)  

18 

9 

3 

0 

0 

0 

0 

30 

Totals  

105 

10 

4 

0 

0 

0 

4 

123 

*  The  totals  represent  123  injections  of  Dihydroergocornine  intravenousl.y  in  a  total  of 
116  patients  (7  received  second  injection  on  a  subsequent  day). 


TABLE  2 

Effect  of  dihydroergocornine  on  heart  rate* 
Range  of  Maximal  Change  in  Heart  Rate  (beats  per  min.) 


DECREASE 

INCREASE 

GRAND 
TOTAL 

0  to 
-10 

-11  to 
-20 

-21  to 

-30 

Total 

0  to 
+  10 

+11  to 

+20 

+41  to 

+50 

Total 

No.  of  Cases  

47 

51 

12 

110 

10 

2 

1 

13 

123 

*  The  totals  represent  123  injections  of  Dihydroergocornine  intravenously  in  a  total  of 
116  patients  (7  received  second  injection  on  a  subsequent  day). 


produced  except  for  sinus  bradycardia  in  some  cases.  Where  premature  beats 
were  present  in  the  control,  the  drug  did  not  abolish  or  increase  their  occurrence. 

Administration  of  DH()-180  had  no  effect  on  the  electrocardiogram  in  one- 
half  of  the  cases;  in  most  of  the  remaining  half ,  minimal  electrocardiographic 
changes  were  noted.  These  consisted  of  heightening  of  the  T  waves  and,  more 
rarely,  slight  RS-T  elevations,  but  the  variations  were  so  small  that  the  inter- 
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l)reUiti()n  of  tlie  elect ro('ardioj2;i-:im  remained  unaltered.  In  the  few  cases  of 
neurocirculatory  asthenia  or  of  anxiety  state  that  exhibited  abnormal  control 
resting  electrocardiograms,  the  tracing  reverted  to  within  normal  limits  following 
injection  of  DHO-180.  This  is  illustrated  in  Figure  1  which  refers  to  a  17  year 
old  female  (R.M.)  with  severe  anxiety  state  and  cardiac  neurosis.  CJontrol 
electrocardiogram  was  distinctly  abnormal  with  RS-T  depression  and  diphasic 
T  waves  in  leads  II  and  V4;  these  abnormalities  persisted  after  a  period  of  rest 


CONTROL  15  MIN. 

LYING  AFTER  DHO 


Fig.  1.  K.  M.,  17  j-ears.  Anxiety  State;  Cardiac  Neurosis.  Control  resting  electrocardi- 
ogram is  aljnormal:  I?S-T  depressed  and  T  waves  diphasic  in  leads  II  and  15  minutes 
after  DHO-ISO  ( dihydroergocornine )  intravenousl\%  the  electrocardiogram  is  within  nor- 
mal limits. 

and  were  similar  to  tracings  taken  on  other  occasions.  Several  minutes  after 
intravenous  administration  of  DHO-180,  the  record  reverted  toward  normal  and 
a  tracing  taken  15  minutes  after  the  injection  was  within  normal  limits.  On  the 
other  hand,  30  patients  with  unequivocal  evidence  of  organic  heart  disease  and 
abnormal  control  resting  electrocardiograms,  showed  no  significant  electrocardio- 
graphic changes  following  the  drug.  Figure  2  demonstrates  the  findings  in  one 
such  case  (CD.),  a  woman  aged  50  years,  suffering  from  hypertensive  heart 
disease.  The  control  electrocardiogram  was  abnormal  with  RH-T  depression  in 
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loads  I,  II,  and  \'4  and  diphasic  or  semi-inverted  T  waves  in  all  four  leads.  There 
was  no  change  noted  in  subseciuent  tracings  taken  at  15  minute  intervals  for 
one  hour  after  the  intrax  enous  injection  of  0.5  mg  of  DHO-180. 

It  is  not  without  significance  that  most  of  the  cases  which  exhibited  a  decrease 
in  blood  pressure  following  injection  of  DHO-180  did  not  show  a  concomitant 
rise  in  heart  rate;  there  \\as  either  no  significant  change  or  more  commonly  a 
definite  decrease  in  rate.  These  effects  have  been  considered  to  be  due  to  "sym- 
pathicolytic"  action  of  DH(  )-180;  however,  the  exact  site  and  mode  of  action  of 
the  drug  remain  unknown,  and  may  be  related  to  "central  depression  of  vaso- 
motor reflex  pathways  and  central  vagal  stimulation"  (1). 


FOLLOWING  DIHTDROERGOCOaNINE 
CONTROL  15  MM.  30  UHf.  45  Mill.  60  MIN. 


Fig.  2.  C.  D.,  f.,  50  years.  Hypertensive  Heart  Disease.  Control  ECG  is  abnormal:  RS-T 
depression  in  leads  I,  II,  and  V4;  T  wave  diphasic  or  semi-inverted  in  all  four  leads.  No 
change  in  electrocardiographic  tracings  taken  for  one  hour  after  intravenous  injection 
of  0.0  mg  DHO-l!S0  (dihydroergocornine). 

SIDE  REACTIONS 

The  most  frequent  side  reaction  of  intravenous  dihydroergocornine  was  mild 
to  moderate  stuffiness  of  the  nose,  which  occurred  in  over  one-half  of  the  123 
injections.  This  is  considered  to  be  the  result  of  "sympathicolytic"  vasodilator 
action  of  the  drug  on  the  arterial  vessels  supplying  the  area.  Nausea  occurred  in 
slightly  over  one-fourth  of  the  patients  with  mild  to  moderate  dizziness,  espe- 
cially on  standing,  in  less  than  one-foiu'th  of  the  cases.  Postural  hypotension  on 
standing  was  noted  in  about  15  per  cent  of  the  cases.  In  3  instances  the  patients 
fainted  on  standing  but  recovered  immediately  when  placed  in  a  recumbent 
position.  Less  frequent  side  reactions  included  dryness  of  the  mouth  in  14  sub- 
jects, moderate  weakness  in  13,  and  vomiting  in  9.  Rare  effects  were  generalized 
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feeling  of  warmth,  dull  headache,  cold  per.spiraiion,  belchiufi;,  and  (inglinji;  of  the 
fingers.  Side  reactions  to  the  drug  did  not  appear  in  19  per  cent  of  the  cases. 

Although  the  series  included  81  cases  of  angina  pectoris  (either  typical  or 
atypical),  anginal  seizure  attributable  to  the  drug  did  not  occur  in  a  single  in- 
stance. Two  patients  with  organic  heart  disease  and  anginal  syndrome  did 
complain  of  precordial  pain  following  the  injection.  In  one  case,  the  pain  which 
occurred  5  minutes  following  injection  of  the  drug,  was  relieved  quickly  by  sub- 
lingual nitroglycerine  and  was  not  attended  by  any  change  in  the  electrocardio- 
gram. In  the  second  instance,  the  pain  occurred  10  minutes  following  the  DHO- 
180  with  associated  changes  in  the  electrocaixliogram.  Relief  was  obtained 
without  nitroglycerine  in  5  minutes.  Since  this  latter  patient  suffered  from  almost 
complete  status  anginosus,  the  occurrence  of  angina  following  injection  of  DHO- 
180  was  considered  fortuitous.  In  neither  case  was  there  further  chest  pain  during 
the  ensuing  hour  when  the  full  action  of  the  drug  was  in  effect.  It  may  be  con- 
cluded, then,  that  in  the  dosage  employed  DHO-180  may  be  safely  given  to  pa- 
tients with  angina  pectoris.  This  drug  has  therefore  replaced  ergotamine  tartrate 
in  our  studies  of  the  distinction  of  functional  and  organic  heart  disease  (2,3). 

Our  obser\'ations  on  the  effect  of  the  drug  on  blood  pressure  and  heart  rate 
are  similar  to  those  reported  by  other  workers  (4-8). 

SUMMARY 

The  effect  of  a  single  intravenous  injection  of  dihydroergocornine  (DHO-180) 
on  the  blood  pressure,  heart  rate  and  resting  electrocardiogram  was  observed  in 
116  cases.  In  normotensive  subjects  the  systolic  blood  pressure  showed  no  sig- 
nificant alteration  in  half  of  the  cases,  and  a  slight  to  moderate  drop  in  about 
two-fifths;  the  diastolic  levels  showed  practically  no  significant  change.  In  the 
hypertensives  the  systolic  levels  were  decreased  in  three-fourths  of  the  cases; 
changes  in  diastolic  levels  occurred  in  slightly  less  than  half.  The  cardiac  rate 
decreased  in  nearly  all. 

The  resting  electrocardiogram  was  not  significantly  altered  in  almost  all  the 
patients  studied.  However,  in  cases  of  anxiety  state  with  abnormal  resting  elec- 
trocardiogram, the  tracing  was  normalized  following  DHO-180. 

The  side  reactions  to  intravenous  injection  of  dihydroergocornine  were  stuffy 
nose,  nausea,  and,  less  frequently,  dizziness  and  postural  hj'potension,  all  of 
which  were  transient.  The  safety  of  this  drug  for  clinical  investigation  in  patients 
with  organic  heart  disease  was  confirmed. 

We  wish  to  extend  our  thanks  to  Miss  Nita  Bookstaver  and  Mrs.  Ruth  S. 
Bindell  for  their  technical  assistance. 
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INTUSSUSCEPTION  OF  THE  APPENDIX* 


Report  of  a  Case  and  Review  of  the  Literature 

HERMAN  D.  ZEIFER,  M.D. 

Intussusception  of  the  appendix  is  an  uncommon  occurrence,  and  until  svich 
time  as  our  clinical  acumen  will  lead  to  a  correct  preoperative  diagnosis,  indi- 
\  i(lual  case  reports  will  be  of  value. 

The  first  case  of  intussusception  of  the  appendix  to  be  reported  was  that  of 
McKidd  (5).  The  patient  was  a  boy,  aged  7  years,  who  for  two  months  before 
his  death  suffered  from  the  most  excruciating  abdominal  colic  and  required 
almost  constant  chloroform  anesthesia.  The  tremendous  strides  in  surgery  and 
medicine  in  subseciuent  years  have  introduced  more  successful  therapeutic  inter- 
vention, but  preoperative  diagnosis  has  lagged  far  behind. 

The  case  herein  presented  is  of  added  interest  since  the  intussuscepted  appendix 
contained  a  mucocele  and  although  we  established  the  diagnosis  of  ileocolic 
intussusception,  we  failed  to  consider  the  appendix  as  the  offending  organ. 

CASE  REPORT 

History.  Mrs.  R.  M.,  (Adm.  No.  612289),  aged  42  years,  entered  the  Surgical  Service  of 
the  Mount  Sinai  Hospital  on  May  16,  1950,  with  the  chief  complaint  of  periumbilical  and 
lower  abdominal  pain.  She  had  been  well  until  nine  days  prior  to  admission.  Then,  follow- 
ing a  week-end  of  indiscriminate  dietary  indulgence,  she  suddenly  began  to  experience 
periumbilical  and  diffuse  lower  abdominal  cramping  pain,  occurring  intermittenly  every 
20  minutes,  and  lasting  5  minutes.  There  was  no  radiation  to  the  back,  shoulder  or  groin, 
and  she  felt  fairly  well  between  attacks.  This  pain  pattern  continued  with  relatively  little 
variation  in  severity  up  to  the  day  of  admission.  A  loose  stool  occurring  shortly  following 
the  onset  of  the  illness  contained  a  trace  of  bright  red  blood.  An  enema  administered  5 
days  prior  to  admission  was  productive  of  a  small  quantity  of  brown  liquid  feces.  Four 
loose  bloodless  stools  accompanied  by  small  quantities  of  flatus  were  subsequently  passed 
prior  to  admission.  Vomiting  began  5  days  before  admission  and  followed  each  attempt  to 
ingest  food.  There  were  no  chills  or  fever. 

The  past  history  and  system  review  were  negative. 

Examination:  The  patient  was  a  pale,  well  developed  woman,  not  appearing  ill.  Her 
pulse  was  96,  respirations  20,  and  rectal  temperature  99.6°F.  Her  tongue  and  skin  were  dry. 
Her  abdominal  wall  was  free  of  scars  and  there  was  no  distention.  A  sense  of  resistance 
was  felt  over  the  entire  right  side  of  the  abdomen  most  marked  in  the  lateral  umbilical 
area.  No  palpable  mass  was  present  and  the  liver  and  spleen  could  not  be  felt.  There  was 
no  spasm  or  tenderness.  Pelvic  and  rectal  examinations  were  negative. 

X-ray  Examination.:  Flat  plate  of  the  abdomen  demonstrated  a  single,  non-dilated, 
air-containing  loop  of  small  intestine  in  the  left  upper  tjuadrant  without  a  fluid  level.  No 
other  findings  were  noted. 

Laboratory  data:  The  hemoglobin  was  11.9  gm.;  the  white  blood  cells  were  9,050,  with 
48  per  cent  segmented  and  29  per  cent  non-segmented  polymorphonuclears;  11  per  cent 
lymphocytes;  9  per  cent  monocytes;  2  per  cent  eosinophiles;  and  1  per  cent  basophiles. 
The  erythrocyte  sedimentation  rate  was  25  mm.  per  hour.  The  stool  showed  a  faint  trace 
of  occult  blood.  The  blood  urea  nitrogen  was  11  mg.  per  cent.  The  urine  contained  a  faint 
trace  of  albumin,  1  plus  sugar  and  3  plus  acetone. 


*  From  the  Surgical  Service  of  Dr.  John  H.  Garlock. 

125 


126 


HERMAN  D.  ZEIFER 


Course.  A  diagnosis  was  made  of  incomplete  small  intestinal  obstruction  with  dehy- 
dration. Appropriate  intravenous  fluid  therapy  was  instituted  and  a  long  intestinal  tube 
(Cantor)  was  passed  and  suction  started.  The  temperature,  pulse  and  white  t)lood  cell 
count  remained  normal,  and  the  abdominal  pain  ceased.  Flatus  was  passed  on  the  third 
hospital  day.  On  the  fourth  day  the  intestinal  tube  was  clamped,  only  to  be  followed  by 
recurrence  of  the  pain.  Suction  was  resumed  and  the  pains  disappeared.  On  the  eighth  day, 
a  flat  plate  of  the  abdomen  revealed  that  the  intestinal  tube  was  well  into  the  small  bowel 
and  that  the  previously  demonstrated  air-containing  loop  of  small  intestine  was  no  longer 
visible.  The  patient's  appetite  returned,  flatus  and  stool  were  passed,  and  she  remained 
afebrile.  The  intestinal  lube  was  then  removed,  and  since  the  patient  continued  well,  she 
was  discharged  2  days  later  to  be  studied  further  in  another  city  where  she  resided.  The 
etiologic  diagnosis  remained  obscure,  but  it  was  hoiicil  that  baiium  studies  of  the  gastro- 
intestinal tract  would  eventually  clarify  the  problem. 

Three  days  following  discharge  from  the  hospital,  the  pains  returned  accompanied  by 
anorexia  and  vomiting  and  2  to  3  loose,  non-bloody  stools  a  day.  She  was  readmitted  on 


Fig.  1.  Photograph  displaying  the  serosal  aspect  of  the  gross  specimen.  The  appendix 
is  partly  invaginated  into  the  cecum.  The  bulbous  tip  of  the  mucocele  is  clearly  seen.  The 
terminal  ileum  is  seen  joining  the  cecum  from  below. 

June  3,  1950.  Examination  including  laboratory  studies  were  essentially  similar  to  those 
of  the  previous  admission  except  that  the  urinalysis  on  this  occasion  revealed  no  deviation 
from  the  normal. 

A  flat  plate  of  the  abdomen  again  revealed  a  single  loop  of  small  bowel  in  the  left  upper 
quadrant  moderately  distended  by  gas  and  fluid.  Barium  enema  demonstrated  the  presence 
of  a  large  sausage-shaped  mass  filling  the  right  side  of  the  colon.  The  apex  of  this  mass 
was  seen  to  be  in  the  mid-transverse  colon.  As  the  enema  proceeded,  the  apex  of  the  mass 
receded  into  the  ascending  colon  but  after  evacuation  it  was  noted  again  in  the  distal 
transverse  colon.  The  colonic  haustra  w-ere  visualized  around  this  mass.  The  appearance 
was  that  of  an  ileocolic  intussusception.  Whether  a  tumor  mass  was  present  at  the  apex 
of  the  intussusception  could  not  be  determined  from  this  examination. 

A  long  intestinal  tube  was  i)assed  without  difficulty  into  the  small  l)owel.  Following 
the  barium  enema,  the  patient  was  prepared  for  operation  with  blood  transfusions  and 
parenteral  fluids. 

Operation.  Under  ether-cyclopropane  anesthesia,  laparotomy  was  performed  through 
a  right  rectus  incision  (Dr.  John  H.  Garlock).  The  terminal  1  foot  of  ileum  presented  a 
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slmffgy  |)(M  i(()iu'al  .sui  face.  The  apixMidix  was  found  t  hickciKMl  and  cnlai  fitMi  atid  ils  baso 
had  iiit u.ssuscepted  into  the  cecum.  The  intussusception  of  (lie  app(>ndix,  cecum  and  ihjum 
into  the  ascending  colon  and  transverse  colon  hud  a|)parentiy  reduced  spontaneously  fol- 
lowing the  barium  enema,  and  only  the  ai)pendix  and  a  portion  of  cecum  now  remained 
l)artly  iiit ussusceptcd.  The  base  of  the  appendix  felt  markedly  thickened  and  it  was  dif- 
licult  to  tell  whether  a  tumor  was  located  at  this  point  without  opening  the  bowel.  Attempts 
lo  reduce  the  intussusception  were  not  successful.  It  was  felt  that  under  these  circum- 
stances resection  would  be  the  safest  procedure.  Accordingly,  ileocolic  resection  with 
isoperistaltic  side  to  side  anastomosis  was  performed. 

Surgical  specimen:  The  specimen  consisted  of  a  segment  of  cecum  and  ascending  cohjii 
23  cm.  in  length,  together  with  an  attached  segment  of  terminal  ileum  measuring  11  cm. 
Projecting  3  cm.  into  the  cecal  lumen  was  an  intussuscepted  segment  of  bowel  which  con- 
sisted of  the  base  of  the  appendix  and  a  portion  of  the  surrounding  cecal  wall.  Several 
mucosal  ulcerations  were  present  on  the  intussusceptum  at  the  apex  of  which  was  an  open- 
ing 6  mm.  in  diameter,  which  could  be  probed  to  a  de])th  of  5  cm.  The  appendix  was  en- 
larged to  three  times  normal  size.  On  the  serosal  surface  many  thin  fibrous  and  fibrinous 


Fig.  2.  Photograph  displaying  the  intussuscepted  base  of  the  appendix.  The  probe 
passes  through  the  normal  ileocecal  valve  into  the  terminal  ileum  which  is  seen  entering 
the  cecum  from  above. 

adhesions  were  attached  to  the  cecum  and  ileum.  The  serosal  aspect  of  the  ileum  was  mark- 
edly injected.  Upon  sectioning  the  specimen,  the  base  of  the  appendix  was  seen  to  be  bal- 
looned out  to  a  diameter  of  1.5  cm.  Distal  to  this,  the  lumen  was  obliterated  for  a  distance 
of  2  cm.,  and  then  flared  out  at  the  bulbous  tip  to  form  a  cavity  containing  a  grey  mucoid 
substance.  The  entire  wall  of  the  appendix  was  thickened.  No  tumor  was  present.  On  the 
basis  of  these  findings,  the  mechanism  of  the  intussusception  was  postulated  as  follows: 
A  fecolith  had  probably  occupied  the  hollowed-out  base  of  the  appendix  and  the  peristaltic 
contractions  set  up  by  the  appendix  to  eject  the  fecolith  had  initiated  the  intussusception. 
The  obliterated  portion  of  the  appendiceal  lumen  was  secondary  to  the  chronic  intussus- 
ception and  was  probably  responsible  for  the  development  of  the  mucocele  distally.  Since 
a  fecolith  was  not  found,  one  might  be  tempted  to  incriminate  the  mucocele  as  the  starting 
point  of  the  intussusception.  It  was  difficult  for  us,  however,  to  see  how  a  mucocele  at  the 
most  distal  portion  of  the  appendix  would  have  initiated  intussusception  at  the  base.  The 
accompanying  photographs  demonstrate  the  specimen  quite  well. 

Post-operative  course.  The  patient's  course  following  operation  was  uneventful  and  she 
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was  discharged  from  the  hospital  on  the  8th  post-operative  day  entirely  free  of  the  pre- 
viousl.y  distressing  alxloniinal  pain. 


Fig.  3.  Photograph  demonstrating  the  sectioned  appendix.  The  ballooning-out  of  the 
base  can  be  seen  through  the  longitudinal  incision. 

DISCUSSION 

Since  the  first  report  of  this  condition  was  made  by  McKidd  (5)  in  1858,  less 
than  100  cases  have  been  recorded  in  the  Uterature.  In  1941,  McSwain  (6) 
conducted  a  thorough  analysis  of  77  cases  and  found  the  average  age  of  the 
patients  to  be  about  16  years.  He  pointed  out  that  the  time  lag  between  onset 
of  symptoms  and  operation  ranged  from  2  hours  to  9  years. 

Szenes  (7)  described  three  types  of  intussusception  of  the  appendix:  1.  in- 
vagination of  the  appendix  into  itself,  2.  partial  or  complete  invagination  of  the 
appendix  into  the  cecum,  and  3.  compound  intussusception  wherein  the  intus- 
suscepted  appendix  progresses  distally  into  the  colon  including  the  ileum.  Of 
the  total  of  82  cases  reviewed  by  Fraser  (2),  the  first  type  was  present  in  2  cases, 
the  second  in  44  cases,  and  the  third  in  32  cases.  The  remaining  4  cases  were 
ntussusception  of  inverted  appendiceal  stumps.  Frazer  (2)  maintained  that 
were  it  not  for  the  third  group,  intussusception  of  the  appendix  would  be  relegated 
to  the  limbo  of  benign  surgical  curiosities.  It  is  the  tendency  to  lead  to  a  com- 
pound intussusception  that  militates  for  early  acciu'ate  diagnosis.  The  mortality 
rate  found  by  McSwain  (6)  for  intussusception  of  the  appendix  of  the  compound 
type  was  14.8  per  cent,  while  that  of  simple  intussusception  of  the  appendix 
was  only  2.6  per  cent.  In  the  compound  type  the  intussusception  of  the  appendix 
will  be  masked  and  will  not  be  apparent  until  either  the  compound  intussuscep- 
tion is  reduced  at  operation  (as  in  the  case  reported  here),  or  it  will  only  be 
discovered  postoperatively  when  the  resected  specimen  is  examined.  The  extent 
to  which  the  intussusception  has  progressed  will  depend  on  the  length  of  time 
it  has  been  allowed  to  persist  but  it  must  be  remembered  that  diagnostic  bariu 
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eneniu  can  cause  (■()n8icleral)le  reduction.  Tlie  apex  may  1>('  found  anywlieic  in 
the  colon.  One  extreme  variant  was  encoinitered  t)y  Hurghard  (1)  when  he 
operatetl  on  a  man  of  (iO  for  what  he  thought  was  a  prohipsed  polyp  at  t  he  anus. 
After  removing  the  specimen  he  f(jund  that  it  was  a  completely  inverted  ap- 
pendix, the  apex  of  a  gi-oss  intussusception.  Incidentally,  the  appendix  was 
found  to  have  a  small  papillomatous  tumor  at  its  base. 

In  regard  to  those  cases  with  mucocele  of  the  appendix,  it  is  characteristic 
that  the  appendix  in  this  condition  is  usually  large.  As  a  rule,  there  is  no  com- 
munication between  the  appendiceal  lumen  and  the  cecum.  Marked  muscular 
hypertrophy  of  the  appendix  is  a  feature,  and  when  it  is  opened  it  is  found  to 
be  filled  with  translucent  yellowish  gelatinous  material.  In  the  case  reported 
here,  the  mucocele  was  secondary  to  obliteration  of  the  appendiceal  lumen.  It 
was  probably  not  the  initiating  factor  in  the  intussusception. 

Etiology:  Many  theories  have  been  presented  to  explain  the  development  of 
intussusception  of  the  appendix.  Wakely  (8)  suggested  that  hyperactive  peri- 
stalsis provoked  by  w'orms  or  fecaliths  may  be  responsible  in  some  cases.  He 
suggested  too  that  the  increased  lymphoid  tissue  in  the  terminal  ileum  and 
appendix  in  young  children  acts  as  a  foreign  body  and  gives  rise  to  increased 
and  irregular  peristalsis  of  l)Owel  and  appendix  which  sometimes  culminates  in 
intussusception.  McDermot  (4)  conducted  anatomical  studies  of  the  base  of 
the  appendix  and  found  there  a  muscular  sphincter.  He  thought  that  spasm  of 
this  sphincter  would  give  rise  to  a  hard  mass  at  the  base  of  the  appendix,  which 
would  act  as  the  apex  of  an  intussusception.  Fraser  (2)  found  the  cause  of 
intussusception  in  four  cases  to  be  an  inversion  of  the  appendiceal  stump  in 
patients  in  whom  the  appendix  had  been  remo\^ed.  McSwain  ((i)  likewise  noted 
this  possibility  and  brought  up  for  consideration  the  advisability  of  invaginating 
the  stump  of  the  appendix  after  an  appendectomy. 

Symptomatology:  McSwain  (6)  summarized  the  salient  clinical  manifestations 
of  intussusception  of  the  appendix.  The  pain  was  generally  intermittent,  cramp- 
like, and  paroxysmal,  with  complete  relief  at  intervals.  Nausea  and  vomiting 
almost  universally  accompanied  the  pain.  Of  77  cases,  seventeen  had  blood  in 
the  stools.  In  the  majority  of  the  cases  the  bowels  moved  normally.  There  was 
only  slight  fever,  increase  in  pulse  rate  or  leukocyte  count  except  in  patients  in 
whom  necrosis,  gangrene,  or  peritonitis  occurred.  Distention  occurred  infre- 
(|uently  and  a  palpable  mass  was  noted  in  43  patients.  The  tumor  varied  in  size 
from  a  .small,  round,  barely  palpable  one  to  a  large  sausage-shaped  mass  ex- 
tending across  the  abdomen.  The  tumor  increased  and  decrea.sed  in  size  under 
observation.  There  was  little  muscle  spasm  and  tenderness  was  not  extreme. 

The  differentiation  of  acute  appendicitis  from  intussusception  of  the  appendix 
vuiaccompanied  by  ileocolic  intussusception  is  quite  difficult.  McSwain  (6) 
suggests  the  following  points  to  aid  in  the  differential  diagnosis:  1.  The  history 
of  more  attacks  than  are  usually  seen  in  acute  appendicitis;  2.  The  more  definitely 
cramp-like  pains,  similar  to  those  of  eai'ly  intestinal  obstruction;  3.  The  history 
of  blood  or  mucus  or  both  in  the  stools  or  their  discovery  on  examination;  4. 
The  history  of  palpation  of  a  mass  in  the  right  lower  quadrant;  5.  Less  fever, 
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iiKTcase  ill  pulse  rate,  and  leukocytosis  than  would  be  expected  in  an  individual 
with  an  appendix  inflamed  enough  to  cause  a  clinical  picture  of  equal  severity. 

Surgical  Trealrmnt.  The  simplest  method  of  treatment  is  to  reduce  the  intus- 
susception and  remove  the  appendix.  Should  the  intussusception  he  irreducible 
one  could  incise  the  cecum  and  remove  the  appendix  from  within  (Hinson 
(3)).  In  compound  intussusceptions,  the  cecum  maj'  be  anchored  to  the  lateral 
abdominal  wall  after  reduction.  In  the  case  reported  here,  a  cecal  neoplasm  could 
not  be  ruled  out  and  so  an  ileocolic  resection  with  side  to  side  anastomosis  waa 
performed. 

SUMM.\RY 

A  case  of  compound  intussusception  of  the  appendix  associated  with  a  mucocele 
in  a  42  year  old  woman  is  reported,  and  the  relevent  literature  reviewed. 
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THE  COINCIDENCE  OF  TRAUMA  IN  THE  PRESENCE  OF  A 

WILMS  TUMOR 


M.  SWICK,  M.D.*' 

One  tliird  of  all  cases  of  Wilms  tumor  presents  a  history  of  trauma  (Campl)cll). 
Yet,  careful  analysis  reveals  that  trauma  merely  calls  attention  to  the  presence 
of  the  tumor  and  is  not  the  causative  factor.  The  case  herein  reported  illustrates 
this  point. 

Wilms  tumoi's  are  the  most  c(jmm()n  type  of  giowtli  in\'olving  the  urinary 
tract  or  other  abdominal  organs  in  children.  Only  tumoi's  of  the  eye  and  orbit 
occur  with  greater  frequency  in  this  age  group. 

The  vast  majority  of  embryomata  of  the  kidney  is  large,  although  a  few 
small  ones  have  been  reported,  the  latter  either  by  urologic  investigation  or 
operation,  or  at  autopsy;  they  usually  grow  rapidly  and  to  huge  proportions.  It 
is  not  uncommon  for  them  to  produce  extra-urinary  complaints  as  a  result  of 
their  encroachment  upon  adjacent  viscera — intestines,  liver,  spleen,  diaphragm, 
large  vessels  of  the  abdomen,  and  pancreas.  According  to  Campbell,  less  than 
half  of  the  cases  show  metastases  when  first  seen.  The  tumor  most  commonly 
spreads  by  vein  to  the  liver,  spleen,  spine,  intestines,  diaphragm  and  lung,  less 
commonly  through  the  lymphatics  or  by  direct  extension.  The  liver  and  lungs 
aio  the  sites  most  usually  involved  by  metastases.  Microscopically,  the  growths 
arc  of  mesodermal  origin  leading  to  such  terms  as  sarcoma,  adenosarcoma, 
rhabdosarcoma,  sarcocarcinoma  and  teratoma,  depending  upon  the  predomi- 
nance of  a  particular  type  of  cellular  structure.  Tissue  such  as  striped  and 
unstriped  muscle,  elastic  fibres,  cartilage,  bone,  adipose  tissue,  and  mucoid 
stroma  may  be  found;  in  addition,  tubules  of  high  cylindrical  epithelium  or 
cuhoidal  cells  with  indistinct  lumina  surrounded  by  spindle  cells  are  observed. 

The  long  range  prognosis  is  bad.  Gross  recently  stated  that  the  cases  living  2 
years  after  operation  are  more  apt  to  have  a  5  year  or  more  survival  period.  The 
only  cures  have  followed  operation  plus  radiation  therapy;  some  observers 
prefer  pre-  and  post-operative  radiation,  others  only  post-operative  therapy. 
The  immediate  post-operative  mortality  until  recently  high,  has  been  greatly 
reduced  because  of  early  diagnosis  and  immediate  operation,  the  trans-peritoneal 
approach,  the  use  of  transfusions,  antibiotics,  and  the  maintenance  of  electrolyte 
balance,  as  reported  by  Gross. 

CASE  REPORT 

History.  J.  B.,  M.S.H.,  585206.  A  2^  year  old,  white  female  child  was  apparently  well 
until  the  afternoon  of  admission  to  the  hospital,  when  the  mother  noted  blood  clots  on 
I  lie  Hoor  which  she  mistook  for  "plums".  While  in  the  Reception  Ward,  a  6  inch,  fresh 
1)1(10(1  clot  was  removed  from  the  vagina.  That  night  the  child  passed  pink  urine  containing 


*  From  the  Urology  Service  of  Mt.  Sinai  Hospital. 

'  Presented  at  monthly  Urological  Conference  of  Dr.  Gordon  D.  Oppenheimer,  De- 
cember 27,  1949. 
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blood  clots,  (^uestioiiiiig  of  the  parciils  disclosed  a  history  of  a  "hit"  \>y  a  baro-footod 
younger  brother  to  the  side  of  the  abdomen  contra-lateral  to  the  lesion  to  be  described. 
Except  for  diphtheria,  whoojiing  cough,  measles,  chicken  pox,  and  a  head  injury  2  months 


Fir;.  1.  (L'ljpcrj  Photogiai)li  of  sectioned  kidney,  demonstrating  almost  completely  en- 
capsulated Wilms  tumor. 

Fig.  2.  (Lower)  Photo  micrograph  revealing  carcino-sarcomatous  nature  of  the  tumor 

ago  followed  by  a  nose  bleed,  the  ijast  history  was  entirely  negative.  The  family  history 
was  irrelevant. 

Examinalinn .  There  was  a  smooth,  firm,  ballottal)le  mass  in  the  region  of  the  left  kid- 
ney; no  other  abnormalities  were  noted. 
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Laliordtoi  i/  J'ukHni/x:  Cldttitif;  t  imo  — <S  luimil cs ;  lilccdiiiff  time — 1  iniiuite,  40  seconds; 
Hemoglobin — varieil  between  lOj  and  \'.iM  grams;  (the  blood  count  was  otherwise  normal 
i'\ee|)t  for  pre-operative  leukocytosis).  Blood  Wasserman — negative;  jjre-operat ivc  urine — 
red  blood  cells;  post-operative  urine — negative. 

fnliarcnous  urography  revealed  an  enlarged  left  kidney  outline  with  no  (>xcretion  of  dye 
on  that  side;  the  right  kidney  and  its  upper  urinai'y  tract  as  well  as  the  bladder  outline 
were  normal.  X-ray  of  the  chest,  skull,  lungs,  and  bones  showedno  evidence  of  a  metastatic 
lesion. 

Operalion.  On  September  7th,  1948,  (6  days  after  admission),  uiid(>r  general  el  h\  lchl(u-ide 
ether  anesthesia,  a  left  lumbar  exploration  was  performed  for  possible  tumor  of  t  he  kidney. 
The  kidney  was  huge,  soft,  smooth  and  about  twice  the  normal  size.  No  dilated  surface 
blood  vessels  were  encountered.  Neither  the  consistency  nor  the  surface  a])pearance  of 
the  kidney  was  suggestive  of  tumor.  Accordingly,  a  tourniquet  was  placed  about  the  ped- 
icle and  the  kidney  asjjirated;  no  fluid  was  obtained.  It  was  reasoned  therefore  that  despite 
the  smooth,  soft  apj^earance  of  the  kidney,  that  one  was  dealing  most  likely  with  tumor. 
(Incidentally,  I  do  not  believe  that  aspiration  of  malignant  growths  of  the  kidney,  pref- 
erably performed  with  a  tourniquet  applied  to  the  pedicle  at  the  time  of  operation,  car- 
ries a  risk  from  the  standpoint  of  spread.  Ferguson  has  not  found  any  serious  complications 
resulting  from  aspiration  of  malignancies  of  the  kidney).  A  nephiectomy  was  then  per- 
formed in  the  typical  fashion. 

Pathology  report.  Specimen  is  a  chikl's  kidiu\\'  weighing  160  grams  and  measuring  9.5  x 
6  X  5.5  cm.  It  was  removed  with  the  true  capsule  and  previously  sectioned,  revealing  a  soft, 
bulky,  tumor  apparently  arising  in  the  region  of  the  central  calyces  in  the  retropelvic 
region.  At  one  point  it  extends  almost  to  the  capsule.  The  tumor  measures  4  cm.  in  diam- 
eter and  si)rings  forth  from  the  distended  kidney  revealing  a  compressed  hemorrhagic 
pelvis.  The  tumor  is  made  up  of  glistening  yellow-white  tissue  arranged  in  tiny  globules. 
It  is  slightly  sticky  and  the  central  areas  are  marked  by  a  yellow-red  necrotic  process. 
Clear  invasion  of  the  pelvis  is  not  demonstrable  despite  hemorrhagic  suffusion  in  the  pelvis 
near  the  tumor.  The  ureter  is  free.  The  large  vessels  are  short  and  well  preserved.  Report — 
Wilms  tumor  (figs  1,2). 

Post-operative  course.  There  was  moderate  distention  and  temperature  elevation  to 
103°F  for  one  day.  The  wound  healed  satisfactorily  and  the  child  was  discharged  from  the 
Hospital  on  the  19th  post -operative  day.  Radiotherapy  was  instituted  on  the  14tli  ]3ost- 
operative  day  and  was  continued  in  the  Out-Patient-Dej)artment. 

Follow-up  notes.  The  wound  healed  well.  The  child  looked  well,  having  gained  weight. 
Chest  x-ray,  June  18th,  1949  was  negative.  When  last  seen,  April  17th,  1950,  the  child  was 
well,  growing  normally,  gaining  weight,  and  free  of  metastases. 

SUMMARY 

A  case  of  a  Wilms  tumor  in  a  child,  aged  2\  years,  is  presented.  Attention  to 
this  conditioH  in  this  patient  was  first  called  by  the  appearance  of  hemattiria 
with  a  coincidental  histoiy  of  mild  trauma  to  the  contra-lateral  side  of  the 
abdomen.  A  large,  non-functioning  left  kidney  was  revealed  by  intravenous 
urography  performed  because  of  the  presence  of  hematuria  and  the  finding  of 
an  enlarged  left  kidney.  Operation  demonstrated  a  smooth,  soft,  symmetrically 
enlarged  left  kidney  which  on  aspiration  yielded  no  fluid,  and  hence  a  diagnosis 
of  tumor  was  entertained.  Xephrectomy  was  followed  by  a  smooth,  post- 
operative and  follow-up  course. 


AN  ELECTRIC  FILTER  FOR  ESOPHAGEAL  ELECTROCARDIOGRA- 
PHY FOR  THE  ATTENUATION  OF  EXTRANEOUS 
LOW  FREQUENCY  POTENTIAL^ 


A.  GRISHMAN,  M.D.,  and  M.  H.  PALEVIN,  E.E. 

Esophageal  electrocardiography  can  yield  valuable  data  in  the  analysis  of 
complicated  arrhythmias  and  in  the  study  of  the  posterior  and  diaphragmatic 
\-entricular  potentials.  Extraneous  potentials  arising  frcjm  the  gastric  and  eso- 
phageal wall  or  caused  by  respiration  often  interfere  and  distort  the  esophageal 
electrocardiogram  so  that  it  is  difficult  to  obtain  acceptable  records  consistently. 
The  frecjuency  range  of  the  interfering  potentials  is,  in  most  instances,  below  one 
cycle/per  sec.  If  considerat)le  attentuation  of  frequencies  below  one  cycle/per 
sec.  could  be  obtained  with  little  if  any  effect  on  the  frequency  response  of  the 
recording  system  above  two  cycles/per  sec,  many  of  the  difficulties  of  esophageal 
electrocardiography  will  have  been  greatly  minimized. 

For  the  use  with  the  Technicon  Trigraph,  three  channel  direct  writing  machine, 
a  resistor-condenser  (RC)  arrangement  in  series  has  been  found  highly  suitable 
without  detectable  distortion  of  the  electrocardiographic  curves  (particularly 
the  RS-T  segments). 

The  function  of  this  specially  designed  control  l)ox  is  to  enable  the  investigator 
to  record  three  simultaneous  esophageal  leads  or  any  combination  of  esophageal, 
chest,  and  intracardiac  leads  (fig.  lA).  A  low  cut-oft'  filter  is  placed  in  series  with 
the  lead  which  is  connected  to  the  esophageal  terminal  (fig.  2).  This  filter  prevents 
the  extraneous,  very  low  frequencies  from  being  amplified  and  recorded.  The 
rapid  changes  of  the  cardiographic  complexes  pass  through  the  filter  without 
appreciable  attenuation. 

The  time  constant  of  the  RC  filter  in  the  control  box  is  such  that  when  used 
with  the  Technicon  Cardiograph  machine,  the  response  curve  at  various  low 
frequencies  is  as  shown  in  the  accompanying  graph  (fig.  3). 

The  esophageal  electrode  used  at  the  Mount  Sinai  Hospital  consists  of  a 
neoprene  tube  with  fifteen  German  silver  bands,  1.75  cm.  apart'-.  Each  of  these 
is  separately  connected  to  an  insulated  wire  within  the  tubing  leading  to  a  sixteen 
pole  female  plug  (fifteen  electrode  terminals  with  the  sixteenth  utilized  for 
grounding  of  the  shielding).  After  the  esophageal  electrode  is  positioned  under 
fluoroscopic  control,  it  is  connected  to  the  male  plug  of  the  three  switch  assembly 
the  contacts  of  which  are  wired  in  parallel  (fig.  IB). 

'  From  the  Cardiographic  Department  and  the  Cardio-vascular  Research  Group  of  the 
Mount  Sinai  Hospital,  New  York,  N.  Y.  and  the  Laboratories  of  the  Technicon  Cardio- 
graph Corporation,  New  York,  X.  Y. 

2  Made  to  our  specifications  by  I.  C.  Bard,  Inc.,  Summit,  New  Jersey,  to  whom  one  of 
us  (A.G.)  feels  deeply  indebted  for  their  patient  and  kind  cooperation. 
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Fig.  1A.  Switch  assembly  panel.  Terminals  of  top  switches  are  wired  in  parallel  for 
recording  of  esophageal  leads.  Leads  electorswitch  for  combining  chest,  esophageal  and 
intracardiac  leacls. 

Fig.  IB.  Esophageal  electrode  with  15  metal  rings  1.75  cm  apart. 
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Fig.  2.  3  channel  esophageal  switch  wiring  diagram. 
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Fig.  3.  Frequency  response  curve  of  switch  assembly  when  used  in  conjunction  with 
Technicon  Cardiograph  machine. 

SUMMARY 

An  RC,  low  frequency  cut-off  filter  is  described  suitable  for  the  attenuation 
of  interfering  low  frequency  potentials  of  gastric,  esophageal,  or  diaphragmatic 
oi-igin.  The  altered  time  constant  does  not  affect  the  cardiac  potentials  to  a 
noticeable  degree.  With  this  filter,  esophageal  electrocardiograms  can  be  obtained 
with  greater  consistency  and  ease. 

The  principle  of  filter  should  be  applicable  to  any  standard  electrocardio- 
graphic machine,  though  the  amount  of  capacity  might  vary  for  individual 
instruments. 
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Authors'  Abstracts  of  Papers  Published  Elsewhere  by  Members  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals. 


Nutrilional  Requircnienls  in  Convalescence.  H.  Pollack  and  J.  Bookman.  New  York  State 
J.  Med.,  48:  2706,  December,  1948. 
The  influence  of  di.sease  or  injury  on  nutrition  is  less  appreciated  than  the  influence  of 
nutrition  on  disease.  The  i)rotein  requirements  for  the  sick  and  wounded  vary  considerably 
from  the  normal.  There  is  usually  a  loss  of  jjrotein  from  the  body  stores.  The  loss  may  occur 
either  mechanically,  such  as  through  exudate  or  hemorrhage.  The  other  chief  mechanism 
in  the  loss  of  nitrogen  is  the  catabolism  induced  by  the  injury.  Experimental  evidence  is 
presented  to  demonstrate  these  points.  One  must  satisfy  the  basic  nutritional  requirements 
of  the  individual  during  his  period  of  sickness.  In  addition,  attempts  must  be  made  to  de- 
crease the  depletion  effects  of  catabolism.  Data  is  presented  to  show  the  inadequacies  of  the 
present  therapeutic  diets  from  the  point  of  view  of  limiting  the  acute  losses  and  nutritional 
rehabilitation. 

Diabetes  Mcllilus.  H.  Pollack.  New  York  Med.,  4:  15,  December,  1948. 

This  article  was  prepared  as  a  brief  review  for  the  general  practitioner.  It  points  out  the 
variations  in  blood  sugar  concentrations  as  determined  by  different  techniques.  A  table  of 
normal  limits  for  the  various  methods  is  included.  The  diabetic  diet  must  be  based  primarily 
upon  the  patient's  eating  and  work  habits.  The  type  and  quantity  of  insulin  is  adjusted 
after  the  diet  has  been  .selected,  since  the  size  and  type  of  the  meals  will  determine  the  type 
of  insulin  required.  The  differences  and  the  meal  patterns  of  various  groups  are  pointed  out. 
The  adequacy  of  the  diabetic  diet  is  based  upon  the  pre-existing  nutritional  state.  The 
obese  patient  is  restricted  in  caloric  intake  to  bring  about  weight  loss.  It  is  pointed  out  that 
insulin  administration  must  be  altered  when  caloric  intake  is  restricted.  Underweight  or 
debilitated  patients  must  have  increased  food  allowances  for  their  nutritional  rehabilita- 
tion. The  use  of  the  antibiotics  in  the  treatment  of  infections  is  stressed.  Mid-thigh  amputa- 
tions are  rare  indeed  today  as  compared  to  the  pre-antibiotic  era  when  they  were  the  pro- 
cedure of  choice. 

Observation  on  Surgical  Anatomy  in  the  Fenestration  Operation.  S.  Rosen.  Ann.  Otol.,  Rhin. 
&  Laryng.,  57:  1007,  December,  1948. 
Knowledge  of  the  anatomical  structures  and  their  relations  are  of  vital  importance  in 
the  surgery  of  deafness.  The  slightest  error  in  technique  often  results  in  a  poor  result  or  no 
hearing  at  all.  In  the  performance  of  400  fenestration  operations  on  fresh  cadavers  observa- 
tions on  the  surgical  problems  and  anatomical  measurements  were  made.  Measurements 
were  made  from  the  mastoid  cortex  to  the  antral  floor,  of  the  small  space  about  the  malleus 
and  incus,  of  the  relation  of  the  fenestra  to  the  close  by  facial  nerve,  and  of  the  size  of  the 
fenestra.  With  these  measurements  and  relations  in  mind  the  surgeon  is  further  insured 
against  technical  errors. 

Cervical  Obturation  with  Inflatable  Cannula  in  Uterotubal  insufflation  and  H yslerosalpinyog- 
raphy.  I.  C.  Rubin  and  E.  Mylleh.  Am.  J.  Obst.  &  Gynec.  56:  6,  December,  1948. 
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The  imi)()rt  aiicc  of  cervical  oht  mat  ion  in  the  ijiocedure  of  uterotubal  insufflation  and 
li\ sterosal|)inK"Ki':i|)hy  has  been  oinjjhasized.  Desiderata  of  the  ideal  uterine  cannula  are: 
1.  Painless  application  unaccompanied  by  trauma.  2.  Airtight  closure  of  the  cervical  canal. 
3.  Maintenance  of  the  normal  anatomical  [josition  of  (he  uterus.  A  new  cannula  with  in- 
flatable balloon  for  cervical  obturation  has  l)eeii  described. 

Sill fulhiozole  sensitivity :  with  a  review  of  the  literature.  E.  L.  Seretan  and  A.  Albright.  Am. 
J.  Ophth.,  31:  1603,  December,  1948. 
When  sulfathiozole  ointment  was  instilled  into  the  conjunctival  sac  of  a  patient  im- 
mediately postoperatively,  a  very  severe  local  and  general  reaction  occurred.  He  had  been 
sensitizetl  to  the  sulfa  drugs  when  treated  for  multiple  grenade  wounds,  with  local  sulfanila- 
mide powder  dusted  into  the  wounds.  Heroic  measures  had  to  be  used  to  curb  the  severe 
shock  and  an  Arthus-like  phenomenon.  This  paper  is  offered  as  a  warning  to  those  treating 
the  many  patients  who  had  similarly  been  sensitized  to  sulfa  drugs  previously  and  who  may 
require  su'fa  treatment  subsequently. 

Colonic  Adejioma.  R.  Turell.  Am.  J.  Surg.,  76:  783,  December,  1948. 

The  author's  sigmoidoscopic  studies  of  386  individuals  under  45  years  of  age  who  had 
not  had  intestinal  complaints  revealed  an  incidence  of  al)out  2  per  cent  of  adenomas  ex- 
clusive of  mucosal  excrescences  which  are  regarded  as  tiny  adenomas  by  some  authorities. 
A  similar  study  of  an  equal  number  of  somewhat  older  patients  who  complained  of  bleeding 
from  the  rectum  revealed  an  incidence  of  about  7  per  cent  of  adenomatous  polyps.  The 
propensity  of  colonic  adenomas  to  undergo  malignant  transformation  is  stressed.  The  de- 
tails of  biopsy  procurement  as  well  as  of  therapeutic  procedures  are  discussed  and  profusely 
illust  rated. 

The  Effect  of  Hijaluronidase  on  the  Absorption  of  a  Subcutaneously  Deposited  Radiopaque 
Substance.  N.  Simon  and  L.  Narin.s.  Am.  J.  Roentgenol.,  61:  91,  January,  1949. 
The  effect  of  hyaluronidase  to  increase  absorption  of  subcutaneously  deposited  sub- 
stances through  its  cajiacity  as  a  spreading  factor  was  studied  roentgenologically.  A  radio- 
paciue  substance  was  deposited  subcutaneously  in  guinea  pigs  with  and  without  previous 
preparation  of  the  subcutaneous  sites  with  hyaluronidase.  Serial  roentgenograms  were 
taken  to  determine  the  disappearance  of  the  subcutaneously  deposited  substance.  By  this 
method  it  was  amply  demonstrated  that  hyalruonidase  greatly  increases  the  removal  of 
subcutaneously  deposited  substances  into  the  blood  stream. 

Trephine  Biopsy  of  Bone  with  Special  Reference  to  the  Lumbar  Vertebral  Bodies.  S.  Siffert 
AND  A.  M.  Arkin.  J.  Bone  &  Joint  Surg.,  31 :  146,  January,  1949. 
The  unsatisfactory  specimens  obtained  from  bone  by  use  of  the  conventional  types  of 
biopsy  needles  led  the  authors  to  develop  a  trephine  needle,  which  fits  within  a  guiding 
cannula,  and  with  which  relatively  large  cores  of  bone  could  be  bored.  The  architecture 
of  the  specimens  was  almost  universally  maintained  intact.  Although  the  needle  finds 
great  use  for  office  biopsy  of  superficial  bone  lesions  under  local  anesthesia,  the  authors 
feel  that  when  a  lesion  is  accessible  surgically,  the  specimens  obtained  are  so  far  superior, 
that  the  operative  procedure  is  always  preferred.  In  inaccessible  areas,  such  as  the  vertebral 
bodies,  the  needle  finds  its  greatest  use.  In  relatively  inaccessible  areas  such  as  the  ischium, 
and  acetabulum,  needle  biopsy  with  the  trephine  needl(>  has  made  extensive  surgery  un- 
necessary. 

Sympathectomy  in  Peripheral  Arteriosclerosis .    E.  E.  Jj;merin.    Ann.  Surg.,  129:  65,  Jan- 
uary, 1949. 

The  rationale  for  the  present  trend  toward  the  use  of  sympathectomy  in  peripheral 
arteriosclerosis  is  discussed.  The  presence  of  a  vasospastic  element  even  in  advanced  cases 
seems  to  have  been  demonstrated.  This  vasospastic  element  superimposes  itself  upon  the 
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alio.-uiy  iKiiiowcd  vessels  iiiid  collaterals  in  response  to  the  influences  of  cold,  of  emotion 
and  of  standing.  With  sympathectomy,  a  complete  release  of  vasomotor  tone  is  obtained, 
insuring  an  even  blood  flow,  uninfluenced  by  anything  but  the  metabolic  needs  of  the 
tissues.  Eight  lumbar  sympathectomies  upon  6  patients  are  reported.  All  had  advanced 
states  of  peripheral  arteriosclerosis  with  manifestations  varying  from  intermittent  claudi- 
cation to  frank  gangrene  with  or  without  infection.  In  7  instances,  definite  benefit  resulted. 
In  the  8th,  frank  gangrene  had  spread  beyond  the  middle  of  the  foot  and  all  that  was  hoped 
for  was  to  make  possible  the  healing  of  an  amputation  at  a  mid-leg  level.  This  was  achieved, 
but  it  could  not  be  concluded  that  the  sympathectomy  was  responsible.  In  the  other  cases, 
both  objective  and  subjective  evidence  of  definite  improvement  was  obtained.  In  2,  inca- 
pacitating claudication  was  relieved.  In  the  remainder,  gangrene  involving  1  or  more  toes 
with  accompanying  infection  was  present.  In  all,  only  the  toes  were  lost  and  there  was  a 
marked  objective  improvement  in  the  circulatory  status  with  a  relatively  as.ymptomatic 
use  of  the  remainder  of  the  member.  The  basis  for  selection  of  cases  for  s\'mpathectomy  is 
discussed  and  an  appeal  made  for  its  trial  in  such  cases. 

Foreign  Budij  in  Thyroid  Following  Perforation  of  Esophagus.  E.  E.  Jkmerin  and  J.  S. 
Aronoff.  Surgery.  25  :  52,  January,  1949. 
Three  cases  of  a  hitherto  undescribed  sequence  of  events  following  foreign  body  per- 
foration of  the  cervical  esophagus  are  reported.  In  each  case,  the  foreign  bodj'  (a  chicken 
bone  in  2  and  a  fish  bone  in  1)  perforated  the  esophagus  and  lodged  in  the  thyroid  gland. 
An  abscess  w^ithin  the  thyroid  gland  resulted.  Contamination  of  the  retroesophagela  space 
was  minimal.  The  diagnosis  is  suggested  by  swelling  and  tenderness  of  the  corresponding 
lateral  thj'roid  lobe  in  addition  to  the  customary  symptoms  and  signs  of  cervical  esophag- 
eal perforation.  Treatment  consists  of  the  establishment  of  external  drainage  through  the 
neck  and  removal  of  the  foreign  body.  If  the  foreign  bodj'  is  not  retrieved,  relief  may  prove 
to  be  only  temporary. 
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CARDIAC  RESUSCITATION* 
JULIAN  JOHNSON,  M.D.,  D.  Sc.  (MED).t  and  CHARLES  K.  KIRBY,  M.D.J 

Cardiac  resuscitation  has  proved  to  be  a  relatively  dependable  and  reliable 
life-saving  procedure.  As  in  many  other  fields,  the  number  of  successes  increases 
as  the  interest  in  the  problem  grows.  Time  is  a  most  important  factor,  since  the 
duration  of  the  cessation  of  blood  flow  which  may  be  survived  is  strictly  limited. 
The  brain  must  not  be  deprived  of  oxygenated  blood  for  more  than  three  or 
four  minutes.  Within  this  short  period  of  time  the  surgeon  must  produce  ade- 
([uate  blood  flow  by  cardiac  massage  and  the  anesthetist  must  insure  adequate 
oxygenation  of  the  blood  by  ventilation  of  the  lungs. 

Since  cardiac  arrest  is  an  emergency  in  which  one  cannot  wait  for  a  consulta- 
tion, it  is  important  for  every  surgeon  and  anesthetist  to  understand  the  various 
aspects  of  the  problem. 

ETIOLOGY 

The  cause  of  cardiac  arrest  has  a  great  deal  to  do  with  the  prognosis.  Thus 
when  one  is  thinking  of  cardiac  resuscitation,  death  from  the  usual  medical 
causes  is  not  included.  Success  can  seldom  be  expected  unless  the  emergency 
arises  in  the  operating  room. 

A  favorable  situation  for  cardiac  resuscitation  is  that  in  which  a  patient  with 
a  normal  heart  has  received  an  overdose  of  an  anesthetic.  Here  the  problem  is 
simply  that  of  producing  ai'tificial  circulation  and  respiration  until  enough  of 
the  anesthetic  agent  is  removed  or  destroyed  to  allow  the  heart  to  start  beating 
again.  This  includes  not  only  patients  under  general  aensthesia  but  also  those 
who  are  sensitive  to  or  have  i-eceived  an  intravenous  injection  of  a  local  anes- 
thetic. 

Another  favorable  situation  for  resuscitation  is  that  in  which  the  heart  stops 
suddenly  without  a  demonstrable  lesion,  or  anoxia,  or  an  overdose  of  an  anes- 
thetic as  the  apparent  cause.  This  sudden  unexpected  cardiac  asystole  has  been 
attributed  to  reflex  phenomena  (vago-vagal  reflex).  Whatever  the  cause,  such  a 
heart  will  usually  start  beating  again  rather  readily  if  cardiac  massage  is  started 
within  three  minutes. 

When  cardiac  arrest  or  ventricular  fibrillation  is  incident  to  anoxia,  the  brain 
and  the  heart  may  have  been  damaged  considerably  before  cardiac  action  ceased. 
The  period  of  arrested  circulation  which  can  be  tolerated  is  decreased  accord- 
ingly. 

*  From  the  Surgicvd  C'liiiic  of  the  Hospital  of  the  University  of  Pennsylvania  and  the 
Harrison  Department  of  Surgical  Research,  School  of  Medicine,  University  of  Pennsyl- 
vania, Philadelphia. 

t  Professor  of  Surgery,  School  of  Medicine  and  Graduate  School  of  Medicine,  University 
of  Pennsylvania;  Assistant  Surgeon,  Hospital  of  the  Universitj^  of  Pennsylvania. 

I  Assistant  Professor  of  Surgery,  School  of  Medicine,  University  of  Pennsylvania; 
Assistant  Surgeon,  Hospital  of  the  University  of  Pennsylvania. 
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DLVGNOSLS 

Dekiy  in  diagnosis  is  the  chief  cause  of  faihir(>  in  cardiac  resuscitation.  The 
anesthetist  must  maintain  constant  observation  of  the  patient  if  he  is  to  notice 
asystole  the  moment  it  occurs.  Having  noticed  tlie  absence  of  a  pulse  or  blood 
pressure  the  ([uestion  always  arises  as  to  whether  the  heart  is  l)eating  so  feel)ly 
as  to  be  undetectable,  or  whethei-  the  heart  is  in  standstill  or  in  \'entricular 
fibi'illation.  In  many  instances  a  fatal  delay  is  caused  by  futile  efforts  to  confirm 
the  diagnosis  before  proceeding  with  the  proper  treatment. 

If  the  surgeon  happens  to  be  operating  in  the  \  icinity  of  the  heart  or  a  large 
artery  he  may  immediately  confirm  the  tliagnosis  by  putting  his  hand  dii'ectly 
on  the  heart  or  large  artery.  If  the  surgeon  is  operating  in  the  abdomen  his 
first  reaction  should  be  to  feel  the  heart  through  the  diaphragm. 

Auscultation  of  the  chest  is  not  apt  to  be  helpful  Avhen  the  pulse  and  blood 
pressure  are  not  obtainable.  If  the  heart  is  beating  so  feelily  as  ncjt  to  give  a  pulse 
or  sustain  the  blood  pressure,  it  is  unlikely  that  it  can  be  heai'd  with  a  stetho- 
scope. Time  spent  by  the  surgeon  looking  for  a  stethoscope  if  one  is  not  immedi- 
ately availal)le  is  time  ill  spent. 

It  has  been  reported  that  one  may  diagnose  cardiac  arrest  immediately  with 
an  ophthalmoscope  (1).  It  is  said  that  the  retinal  arteries  will  not  be  visible 
and  the  column  of  blood  in  the  \'eins  will  be  broken  into  short  segments.  We 
are  convinced  on  the  basis  of  personal  experience  that  this  method  is  of  no  pi'ac- 
tical  value. 

It  has  been  suggested  that  tlie  absence  of  capillary  refill  indicates  cardiac 
arrest.  We  have  found,  however,  that  the  phenomenon  of  capillary  refill  does 
not  disappeai'  immediately  when  the  heart  stops. 

If  one  happens  to  have  an  electrocardiograph  attached  to  the  patient  at  the 
time  of  cardiac  arrest,  it  may  be  very  helpful,  particularly  if  the  patient  goes 
into  A'cntricular  fibrillation.  Negovski  (2)  has  observed,  however,  that  the  heart 
may  produce  an  electrocai'diogram,  although  an  abnormal  one,  for  some  time 
after  it  has  stopped  l)eating. 

It  becomes  obvious  from  the  above  that  the  only  reliable,  rapid  method  of 
determining  whether  the  patient  has  cardiac  arrest,  unless  the  patient  happens 
to  have  an  electrocardiograph  attached  at  the  time,  is  to  see  or  feel  the  heart  or 
a  large  artery.  We  are  convinced,  therefore,  that  the  surgeon  should  take  the 
point  of  view  that  opening  the  thorax  to  feel  the  heart  is  a  diagnostic  procedure. 
If  the  anesthetist  cannot  obtain  a  pulse  or  blood  pressure,  the  surgeon  must 
accept  his  observations  and  open  the  chest  without  losing  valuable  time  in  at- 
tempting to  confirm  these  observations  or  to  make  a  diagnosis  of  cardiac  arrest 
by  time-consuming  and  perhaps  imreliable  diagnostic  procedures. 

Once  the  decision  has  been  made  to  open  the  chest  the  surgeon  should  be  pre- 
pared to  do  so  with  the  greatest  dispatch.  Every  surgeon  should  be  prepared  to 
meet  this  emergency.  The  surgeon  needs  only  a  pair  of  gloves  and  a  scalpel. 
Given  these,  he  should  have  his  hand  on  the  heart  within  ten  to  fifteen  seconds. 
Skin  antiseptics  and  sterile  drapes  are  i-efinements  which  can  be  added  when 
available,  but  their  absence  should  not  cost  the  patient  his  life. 
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The  incision  tshould  Ix'  nuido  in  the  t'ouilh  intcrspax-e  from  about  the  adgv  of 
the  sternvun  to  the  mid-axillary  line.  Since  there  is  no  bleeding,  the  incision  can 
1)0  carried  (luickly  tlirough  the  chest  wall  and  phnira.  This  should  not  l)e  done 
with  one  stroke  of  the  knife  for  fear  of  cutting;;  into  the  lung  or  heart.  Tlie  sur- 
geon can  put  one  hand  between  the  4th  and  5tli  ribs  to  feel  the  heart.  The  diag- 
nosis will  be  apparent  immediately.  If  arrested,  the  heart  will  he  still  and  if  in 
ventricular  fibrillation  it  will  feel  like  a  "bag  of  worms." 

TREATMENT 

In  the  presence  of  cardiac  asystole  the  problem  is  one  of  producing  adeciuate 
blood  flow  by  cardiac  massage  and  adequate  oxygenation  of  the  blood  by  artifi- 
cial ventilation  of  the  lungs. 

Respiration.  Adequate  respiration  can  be  maintained  with  an  anesthesia 
machine,  by  manual  compression  of  the  breathing  bag.  A  tight-fitting  face  mask 
is  satisfactory.  It  is  not  wise  to  take  time  to  insert  an  endotracheal  tube  until 
the  patient  is  again  well  oxygenated.  One  hundred  per  cent  oxygen  should  be 
used. 

If  the  emergency  should  arise  outside  of  the  operating  room,  the  patient's 
lungs  should  be  ventilated  by  the  mouth-to-mouth  technique,  until  other  equip- 
ment becomes  available. 

Circulation.  As  soon  as  the  surgeon  puts  his  hand  on  the  heart  and  finds  it  is 
not  beating  he  should  start  compressing  it  rhythmically.  If  a  rib  spreader  is 
not  immediately  available,  he  should  divide  the  fourth  and  fifth  cartilages  with 
a  knife  or  scissors  in  his  left  hand  as  he  compresses  the  heart  with  the  right  hand 
in  order  to  gain  better  exposure  and  prevent  the  ribs  from  pressing  against  his 
hands.  Even  after  this  the  rib  spreader  is  of  great  help.  Following  cardiac  mas- 
sage a  few  open  vessels  will  begin  to  bleed  and  must  be  caught  as  soon  as  hemo- 
stats  are  available. 

There  are  a  number  of  factors  which  greatly  influence  the  effectiveness  of  the 
blood  flow  produced  by  cardiac  massage. 

1)  Rate  of  Cardiac  Massage.  A  review  of  the  literature  reveals  a  difference  of 
opinion  as  to  the  rate  at  which  the  heart  should  be  compressed.  Most  writers 
recommend  twenty  to  forty  times  a  minute,  in  order  to  allow  the  ventricles  to 
fill  adequately,  while  a  few  have  suggested  a  normal  rate. 

Because  of  this  difference  of  opinion  we  recently  studied  the  problem  in  dogs. 
The  results  are  reported  elsewhere  (3).  Using  the  bubble  meter  of  Dumke  and 
Schmidt  in  the  thoracic  aorta,  it  was  found  that  a  greater  blood  flow  was  pro- 
duced when  the  heart  was  compressed  at  a  rapid  rate.  Rates  of  30,  60  and  120 
per  minute  were  compared.  In  all  instances  the  blood  flow  increased  as  the  rate 
of  compression  was  increased  regardless  of  whether  the  heart  felt  full  or  empty. 

As  the  result  of  these  experiments  we  became  convinced  that  in  clinical  use 
one  should  ccjmpress  the  heart  as  rapidly  as  possible,  up  to  120  times  per  minute. 
The  fatigue  of  the  operator  makes  a  rate  of  120  times  per  minute  impossil)le 
for  more  than  a  few  minutes,  whereas  he  can  continue  for  a  much  longer  time  at 
sixty  to  eighty  times  per  minute.  If  there  are  two  or  more  operators  who  can 
take  turns,  a  faster  rate  may  be  constantly  maintained. 
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2)  Techni(ivie  of  Cardiac  Massage.  In  the  laboratory  it  was  found  that  some 
practice  was  required  to  pr()(hice  an  effective  hlootl  flow  by  cardiac  massage. 
The  dog's  heart  can  be  compressed  most  effecti\  ely  hy  phicing  the  thumb  in 
front  and  the  Angers  behind.  It  was  found  that  the  lilood  How  produced  hy  com- 
pressing the  heart  against  the  anterior  chest  wall  was  only  al:)0ut  one-half  as 
great  as  by  the  above  method.  Only  one-hfth  as  much  blood  flow  could  be  pro- 
duced l)y  compressing  the  heart  through  the  diaphragm. 

The  amovmt  of  blood  flow  produced  l)y  artificial  respiration  alone  was  too 
small  to  be  measurable  by  this  technicjue.  Any  hope  that  artificial  respiration  is 
an  effecti\'e  method  of  producing  blood  flow  should  be  abandoned. 

A  small  human  heart  may  be  compressed  with  one  hand,  as  in  the  dog.  The 
usual  adult  heart  can  be  more  effectively  compressed,  with  less  effort,  by  plac- 
ing one  hand  in  front  and  one  behind  the  heart. 

3)  Blood  Volume.  It  was  foimd  in  the  laboratory  that  the  filling  of  the  heart 
is  very  important  in  producing  an  effective  blood  flow  even  though  it  was  not 
profitable  to  wait  for  it  to  fill  between  cardiac  compressions.  The  cardiac  output 
varied  directly  with  the  rate.  Nevertheless  the  cardiac  output  could  be  signifi- 
cantly increasetl  by  rapid  transfusion  of  blood,  plasma  or  plasma  substitutes. 
When  intravenous  fluids  were  given  rapidly  the  heart  could  be  felt  to  fill  more 
completely  and  the  cardiac  output  was  found  to  be  increased  even  though  the 
compression  rate  remained  the  same.  Some  care  is  necessary  to  prevent  over- 
transfusion. 

4)  Diversion  of  Blood  Flow.  In  most  instances  the  heart  will  resume  beating 
fairly  soon  if  it  is  going  to  do  so.  Occasionally,  it  may  start  up  after  a  prolonged 
periotl  of  artificial  respiration  and  circulation.  In  such  instances  it  may  be  well 
to  divert  a  good  part  of  the  blood  flow  to  the  brain  since  it  is  most  cjuickly  af- 
fected by  anoxia,  whereas  in  normal  adults  the  descending  thoracic  aorta  can 
be  clamped  for  30  minutes  with  no  ill  effects.  We  were  able  to  show  that  the 
carotid  blood  flow  was  greatly  increased  by  occluding  the  aorta. 

Drugs.  We  have  felt  that  no  drugs  are  helpful  in  getting  the  heart  to  start 
beating  again.  Once  the  heart  has  started  epinephrine  may  be  useful  in  increas- 
ing the  tone  of  the  cardiac  muscle  and  the  effectiveness  of  its  contraction.  We 
have  seldom  used  it.  It  does  increase  the  probability  of  ventricular  fibrillation. 
Procaine  may  be  useful  to  decrease  the  likelihood  of  the  development  of  ven- 
tricular fibrillation,  and  in  restoring  normal  rhythm  in  the  event  of  ventricular 
fibrillation.  We  use  it  routinely. 

Ventricular  Fibrillation.  If,  when  the  thorax  is  opened,  the  heart  is  found  to 
be  in  ventricular  fibrillation,  or  if  it  should  develop  during  the  cardiac  massage, 
the  pi'oljlem  takes  on  another  aspect. 

The  usual  causes  of  ventriculai'  fibrillation  are  anoxia,  mechanical  trauma, 
electric  shock  and  diugs  which  increase  the  irritability  of  the  heart.  Clinically, 
anoxia  results  commonly  from  coronary  occlusion,  or  respiratory  obstruction 
during  anesthesia.  The  heart  may  be  stimulated  l)y  manipulation  during  many 
intrathoracic  operations  but  ventricular  fibrillation  has  occurred  most  commonly 
during  operations  upon  the  heart  and  pericartlium.  Local  and  intravenous  pro- 
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caiiic  lia\('  hccn  .shown  both  ex|K'rim('utally  and  clinically  to  jjiolccl  tiic  heart 
against  irregulai'ities  resulting  from  mechanical  stimulation. 

In  rare  instances  ventricular  fibrillation  has  reverted  to  normal  rhythm  spon- 
taneously. In  some  the  use  of  procaine  may  cause  reversion,  but  electric  shock 
therapy,  d(>\(>lo])ed  by  Wiggers  (4)  and  by  Beck  and  Mautz  (5)  must  usually 
be  em])loyed.  This  method  of  treatment  is  based  on  the  observation  that  passage 
of  a  strong  current  thi'ough  the  heart  will  cause  a  simultaneous  contraction  of 
all  the  incoordinated,  fibrillating  fibers,  and  relaxation  follows.  The  heart  is 
then  in  standstill.  In  animals  the  spontaneous  heartbeat  resumes  after  a  short 
period  of  cardiac  massage.  In  all  of  the  patients'  hearts  defibrillated  by  us,  the 
spontaneous  heartbeat  has  begun  after  a  short  interval  of  standstill. 

Before  defibrillation  is  attempted,  anoxia  must  be  o\-ercome  by  caicliac  mas- 
sage and  artificial  \'entilation  of  the  lungs  with  100  per  cent  oxygen.  Three  cubic 
centimeters  of  2  per  cent  procaine  are  injected  into  the  right  ventricle  and  an 
equal  amount  into  the  pericardial  cavity  unless  procaine  has  previously  l)een 
gi\-en  intra\-enously.  The  resistance  on  the  defibrillator  is  set  so  that  using  alter- 
nating current  ((50  cycles),  1.5  amperes  is  developed  when  the  electrodes  are 
placed  in  contact  with  each  other.  The  electrodes  are  then  placed  on  each  side 
of  the  ventricles  and  current  is  passed  through  the  heart  for  less  than  a  second. 
Repetition  of  the  shock  may  be  necessary.  The  strength  of  the  current  is  of 
importance,  for  it  has  been  shown  that,  in  animals,  0.4  amperes  for  five  seconds 
will  cause  fibrillation,  whereas  0.8  amperes  or  more  will  stop  it.  A  current  of  0.8 
amperes  will  not  cause  fibrillation  and  0.45  amperes  will  not  stop  it. 

The  amount  of  current  which  passes  through  the  heart  will  be  influenced  by 
the  resistance  offered  by  the  muscle  mass  of  tlie  heart.  It  may  be  important, 
especially  in  large  hearts,  to  press  the  electrodes  firmly  against  the  heart  anfl 
avoid  contact  with  the  rest  of  the  thorax  in  order  to  get  adeciuate  current  through 
the  heart  muscle  mass.  I'nless  the  patient's  entire  body  is  thrown  into  muscular 
contraction,  the  current  is  probably  not  strong  enough. 

CLINICAL  EXPERIENCE 

Cardiac  arrest  and  ventricular  fibrillation  are  catastrophes  which  may  occur 
from  time  to  time  on  any  acti\'e  surgical  service.  Reports  of  our  experience  with 
tliese  problems  have  been  made  from  time  to  time  (6,  7).  The  present  report  is 
confined  to  the  experience  at  the  Hospital  of  the  University  of  Pennsylvania 
during  the  five-year  period  from  January  1,  194(5  to  December  31,  1950. 

During  this  five-year  period  approximately  one  thousand  operations  per  month 
were  done,  and  attempts  at  cardiac  resuscitation  were  carried  out  on  twenty 
patients.  Eleven  of  the  patients  wei'e  in  the  operating  room  or  anesthesia  room 
or  undergoing  cardiac  catheterization  when  the  catastrophe  occurred  and,  of 
these,  eight  survived.  Of  the  nine  attempts  made  outside  the  operating  room, 
none  was  successful.  Without  exception,  failures  at  resuscitation  could  be  at- 
tributed to  delay  in  diagnosis  and  treatment,  or  to  pre-existing  lesions  which 
made  success  highly  unlikely. 

As  the  experience  in  this  hospital  has  grown,  the  concept  of  opening  the  thorax 
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quifkly  ill  cases  of  suspected  cardiac  arrest  has  been  repeatedly  stressed  to  the 
personnel  of  the  departments  of  Surgery  and  .Vnesthesiology.  As  a  result,  three 
of  the  eight  patients  who  survived  owe  their  lives  to  members  of  the  resident 
staff  who,  upon  the  advice  of  the  anesthetist,  acted  quickly  without  the  delay 
of  consultation. 

>  In  taking  the  point  of  view  that  opening  the  thorax  is  a  diagnostic  procedure 
when  the  anesthetist  cannot, obtain  the  pulse  or  blood  pressure,  it  is  inevitable 
that  the  chest  will  occasionally  be  opened  when  the  heart  is  beating  feebly. 
This  occurred  once  in  this  series  and,  fortunately,  this  was  in  a  thoracic  patient, 
whose  operation  was  then  performed  through  the  same  incision.  There  is  little 
doubt  that  more  li^^es  will  be  lost  by  delay  in  thoracotomy  when  cardiac  arrest 
is  present  than  by  proceeding  with  thoracotomy  when  the  heart  is  beating  feebly. 

Table  I  summarizes  the  experience  at  the  University  Hospital  in  the  last  five 
years. 


TABLE  1 

Calculated  constants  of  aqueous  sucrose  solutions 
Assumed:  ki  =  2.57;  Q  =  0.6;  A-.  =  3.175 


rElIPERA- 
TURE 

yo 

yo 

-51 

92 

Ao 

DE 

°c. 

0 

0.6000 

0.0250 

1 

.624 

0.347 

0.288 

0.059 

1 

818 

2.098 

1.102 

10.54 

0 

0.5900 

0.0375 

1 

.631 

q's  assumed  as  above 

1 

828 

2.106 

18 

0.6025 

0.0750 

1 

.636 

0.381 

0.290 

0.051 

1 

672 

2.012 

1.130 

8.82 

25 

0.6046 

0.0740 

1 

.558 

0.413 

0.351 

0.087 

1 

468 

2.454 

1.203 

6.87 

The  chance  of  success  is  maximum  during  thoracotomy  since  there  is  no  delay 
in  diagnosis.  One  of  our  patients  had  ^-entricular  fibrillation  during  a  mitral 
commissurotom^^  Electric  shock  and  procaine  were  used  with  success.  Another 
patient  had  cardiac  arrest  during  a  lobectomy.  This  case  is  perhaps  an  example 
of  a  vago-vagal  reflex  since  the  vagus  nerve  was  being  manipulated  while  elevat- 
ing the  pleural  flap  at  the  time  the  heart  stopped. 

The  two  patients  with  cardiac  arrest  during  the  induction  of  anesthesia  were 
revived  ciuite  promptly  by  cardiac  massage.  They  probably  represent  a  vago- 
vagal  reflex  in  the  presence  of  some  anoxia. 

Of  the  five  patients  being  operated  upon  for  other  than  thoracic  conditions 
only  two  were  revived.  One  occurred  during  a  Rubin  test  under  general  anesthesia 
and  required  electric  shock  for  A'entricular  defibrillation.  The  other  patient  was 
undergoing  a  laparotomy  but  the  thorax  was  opened  for  cardiac  massage.  The 
three  failures  represented  delays  in  diagnosis.  One  was  a  colored  patient  wdth  a 
toxic  thyroid  in  whom  anoxia  was  the  dominant  factor.  His  heart  was  defibril- 
lated  by  electric  shock  but  he  was  decerebrate  and  lived  only  five  daj's.  The 
second  had  a  "total"  spinal  anesthesia  for  an  appendectomy.  There  was  too 
great  delay  before  the  heart  was  started  by  trans-diaphragmatic  massage  and 
the  patient  died  decerebrate  in  two  days.  The  third  was  a  patient  undergoing  a 
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thoracolumbar  sympathectomy  and  anoxia  was  the  principle  factor,  lie  lived, 
partially  decerebrate,  for  39  days. 

The  diagnosis  was  made  immediately  on  two  patients  who  developed  ven- 
tricular fil)iillation  during  cardiac  catheterization  since  an  electrocardiogram 
was  running  at  the  time.  In  spite  of  some  delay  in  getting  a  surgeon,  both  of 
these  patients  recovered  completely  following  defibrillation  by  electric  shock. 

Eight  patients  were  subjected  to  thoracotomy  in  the  recovery  ward  or  in  a 
surgical  ward  or  private  room  from  15  minutes  to  three  days  after  operation. 
All  of  these  efforts  failed.  Five  of  the  eight  were  healthy  j'oung  individuals  who 
tlied  of  anoxia  due  to  depressed  respiration  or  an  obstructed  airway.  These 
deaths  must  be  attributed  to  inadequate  obser^'ation.  The  remaining  three  pa- 
tients died  of  their  disease  or  of  its  complications  and  success  could  hardly  have 
been  anticipated. 

The  one  medical  patient,  aged  73,  apparently  died  of  arteriosclerotic  heart 
disease,  but  she  happened  to  be  on  the  operating  floor  waiting  for  a  cystoscopic 
examination  when  she  died.  She  was  defibrillated  and  was  partially  clear  mentally 
when  she  died  a  second  time  three  days  later. 

If  one  considers  the  numl)er  of  cases  of  attempted  cardiac  resuscitation  by 
years,  there  were  eight  in  1950;  five  in  1949;  two  in  1948;  three  in  1947;  and  one 
in  1940.  The  increase  has  been  due  in  part  to  the  enthusiasm  for  opening  the 
thorax  of  patients  dying  on  the  sm'gical  wards.  However,  of  the  eight  patients 
in  1950,  four  were  cardiac  surgery  patients  such  as  might  not  be  seen  in  the 
average  general  hospital. 

Since  the  opportunity  for  successful  cardiac  resuscitation  outside  of  the  operat- 
ing room  or  its  ecjuivalent  seems  definitely  limited,  let  us  consider  the  attempts 
made  in  the  anesthesia  or  operating  rooms  by  years. 


1946 

1947 

1948 

1949 

1950 

TOTAL 

Lived  

1 

3 

4 

8 

Died  

1 

1 

1 

3 

It  would  seem  that  our  educational  campaign  has  been  definitely  worth  while. 
Only  one  out  of  four  attempts  was  successful  in  1946-1948,  whereas  seven  out 
of  seven  attempts  were  successful  in  1949-1950.  Resident  surgeons  were  respon- 
sible for  three  of  these  successes. 


SUMMARY 

1)  The  methods  and  techniciues  which  had  proved  successful  in  resuscitating 
patients  with  cardiac  arrest  and  ventricular  fibrillation  have  been  discussed. 

2)  Success  in  cardiac  resuscitation  depends  upon  the  restoration  of  the  flow 
of  oxygenated  blood  to  the  brain  within  three  to  four  minutes.  All  other  considera- 
tions are  of  secondary  importance. 

3)  Since  the  time  limit  of  three  to  four  minutes  cannot  be  exceeded  when  this 
emergency  arises,  all  surgeons  and  anesthetists  should  become  familiar  with 
the  technique  of  cardiac  resuscitation. 
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4)  During  a  fi\e-year  period  eight  lives  were  saved  by  cardiac  resuscitation 
at  tlie  Hospital  of  the  Uni\'ersity  of  Pennsylvania. 
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THI<]  CORRELATION  OF  SPATIAL  VECTORCARDIOGRAPHY  WITH 
INTRACARDIAC  AND  ESOPHAGEAL  LEADS* 


LEONARD  SCHERLIS,  M.D.,  and  ARTHUR  GRISHMAN,  M.D. 
With  the  cooperation  of  Morris  F.  Steinberg,  M.D.,  and  Irving  G.  Kroop,  M.D. 

At  any  one  instant,  the  electromotive  forces  of  the  heart  may  be  represented 
by  a  spatial  vector  w  hich  has  magnitude,  direction,  and  sense  (1,  2).  The  terminus 
of  this  instantaneous  vector  will  describe  a  loop  during  the  time  consumed  by 
the  spread  of  the  wave  of  accession  over  the  myocardium.  The  spatial  orientation 
of  this  vector  loop  may  be  obtained  by  the  means  of  a  cube  form  of  geometric 
representation,  and  recorded  by  simultaneous  projections  onto  the  horizontal, 
sagittal,  and  frontal  planes  (3). 

The  great  value  of  unipolar  leads  in  an  electrocardiographic  study  lies  in  their 
ability  to  record  an  essentially  true  picture  of  the  total  resultant  electromotive 
forces  as  they  are  represented  at  any  one  point.  When  the  position  of  a  unipolar 
electrode  is  known  in  relationship  to  the  electromotive  center  of  the  heart,  one 
should  be  able  to  derive  the  form  of  the  electrocardiogram  from  the  spatial 
vectorcardiogram. 

The  projection  of  the  spatial  vector  loop  onto  the  frontal  plane  may  thus  be 
correlated  with  the  standard  and  unipolar  extremity  leads,  the  sagittal  plane 
with  multiple  esophageal  leads,  and  the  horizontal  plane  with  multiple  thoracic 
leads.  Very  close  correlation  has  already  been  demonstrated  in  both  normal  (4) 
and  in  a  large  variety  of  abnormal  electrocardiographic  patterns  (5,  6).  In  these 
studies,  the  exploring  electrode  was  always  "extracardiac"  in  position. 

The  present  study  was  undertaken  in  an  attempt  to  determine  whether  intra- 
cardiac electrocardiograms  could  also  be  derived  from  spatial  vectorcardiograms. 

METHODS 

Intracardiac  electrocardiograms  and  spatial  vectorcardiograms  obtained  in  9  persons, 
were  used  for  this  analysis.'  The  electrocardiographic  diagnoses  included  2  normal  patients, 
2  patients  with  right  ventricular  hypertrophy,  1  with  right  bundle  branch  block  and  4  with 
left  ventricular  hypertrophj*.  The  intracardiac  leads  were  obtained  by  inserting  a  flexible 
intracardiac  electrode  into  a  right  or  left  brachial  vein  and  introducing  it  into  the  right 
atrium,  ventricle  and  eventually  far  distally  into  the  pulmonary  arteries.  The  electrode 
was  then  gradually  withdrawn  under  constant  fluoroscopic  control  and  electrocardiograms 
were  taken  at  frequent  intervals.  Whenever  an  electrocardiogram  was  recorded,  a  spot  film 
of  the  electrode's  position  was  obtained.  On  the  average,  15  to  25  points  were  explored  be- 
tween one  or  both  pulmonary  artery  branches  and  the  right  or  left  brachial  vein.  Suitable 
precordial,  extremitj',  or  esophageal  leads  were  used  as  simultaneous  reference  leads. 

The  vectorcardiograms  of  the  horizontal,  sagittal  and  frontal  plane  projections  of  the 
spatial  vectorcardiogram  were  simultaneously  visualized  by  means  of  a  Tri-beam  Technicon 
Vectorscope  and  a  Technicon  Cardiograph  machine,  and  photographed  on  a  single  film.  The 
details  of  the  method  employed  have  been  reported  upon  previously  (3).  Three  pairs  of 

*  From  the  Cardiographic  Depart  inciit ,  The  Mount  Sinai  Hospital,  New  Yoi-k,  N.  Y. 
'  The  intracardiac  leads  were  lecordi'd  by  one  of  us  (A.  G.)  in  associ;ition  with  Drs.  M. 
F.  Steinberg  and  I.  G.  Kroop. 
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electrodes  were  placed  on  the  thorax  so  that  they  comprised  three  adjoining  edges  of  a  cube. 
Each  electrode  was  essentially  eciuidistant  from  the  assumed  electrical  center,  E,  of  the 
heart. 

Esophageal  electrocardiograms  were  recorded  in  5  of  the  subjects  with  a  specially  con- 
structed esophageal  tube  containing  fifteen  equidistant  electrodes  1.75  cm.  apart  (7,  8). 
The  position  of  the  lowermost  electrode,  Ei,  was  determined  fluoroscopically  and  a  perma- 
nent record  obtained  by  means  of  a  spot  film.  Reference  leads,  both  intracardiac  and  pre- 
cordial, were  obtained  simultaneously. 

Also  recorded  in  each  person  were  the  standard  and  unipolar  extremity  leads,  and  mul- 
tiple unipolar  thoracic  leads. 

The  records  were  then  analyzed  as  follows  (the  details  of  these  methods  have  been  de- 
scribed elsewhere  (4)): 

1.  The  standard  and  unipolar  extremitj-  leads  were  correlated  with  the  frontal  plane 
projection  of  the  VCG. 


381 

Fig.  1.  381:  M.  K.,  77  year  old  man.  Conventional  electrocardiograms.  See  text  for 
details. 


2.  The  esophageal  leads  were  correlated  with  the  sagittal  plane  projection. 

3.  The  multiple  thoracic  leads  were  correlated  with  the  horizontal  plane  projection. 
The  spatial  relationship  of  the  exploring  intracardiac  electrode  to  the  assumed  electrical 

center  E  was  an  essential  feature  of  the  present  study.  In  each  case,  a  point  of  transition 
was  encountered  where  the  intracardiac  electrocardiogram  rather  suddenly  changed  in 
orientation  from  being  essentially  upright  to  inverted,  or  vice  versa,  for  either  the  QRS 
complex,  or  T  wave,  or  both.  There  were  sufficient  electrocardiograms  available  in  each 
case  to  permit  the  localization  of  E  by  its  vertical,  sagittal  and  horizontal  components.  All 
subsequent  determinations  were  then  made  using  this  point  in  space  as  E.  Subsequent  elec- 
trode positions  were  then  located  on  the  appropriate  plane  with  the  help  of  the  numerous 
x-rays  available. 

ILLUSTRATIVE  CASES 

Of  the  9  cases  analyzed  the  results  in  2  are  given  in  detail.  There  was  good  correlation 
obtained  in  each  case. 

Case  1:  (VCG  381)  M.  K.,  a  man  aged  77  years.  The  conventional  electrocardiogram  revealed 
regular  sinus  rhythm,  and  was  an  essentially  normal  record  (fig.  1).  Multiple  esophageal 
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leads  (fig.  2)  wore  recorded,  Ki  representing  t  he  lead  ()i)t  ained  w  it  h  I  he  elect  rode  in  t  he  lower 
esophagus,  and  Eio  at  supracardiae  levels.  Ei  revealed  a  notched  R  pattern.  The  R  wave 
then  became  smaller  and  eventually  disappeared  with  the  pattern  remaining  C^R  in  c-onfigu- 
ration  until  Es.  The  terminal  R  wave  then  decreased  markedly  in  amplitude  but  persisted 
even  at  supracardiae  levels.  An  intrinsic  atrial  deflection  was  present  in  E2-E9.  (The  tip  of 
the  esophageal  electrode  was  not  insert eil  into  the  stomach  in  this  case.) 


Fig.  2.  381:  Esophageal  electrocardiograms.  See  text  for  details.  Ei  is  recorded  at  lower 
esophageal  levels;  Eio,  at  supracardiae  levels.  In  each  record,  the  lower  tracing  is  Vi  which 
is  simultaneously  recorded.  The  upper  tracing  is  the  esophageal  lead. 

Intracardiac  electrocardiograms  (fig.  3  A-B)  were  recordeil  at  numerous  regions  in  the 
great  vessels  and  cardiac  chambers.  With  the  exploring  electrode  in  the  left  pulmonary 
artery,  the  ventricular  complex  was  rS  in  configuration,  and  the  T  wave  was  upright.  In 
the  right  pulmonarj^  artery,  to  the  right  of  the  mid-line,  the  pattern  was  rS  with  the  S  wave 
being  slurred  at  its  terminal  portion.  The  T  wave  was  inverted.  In  the  proximal  portion  of 
the  main  pulmonary  artery  and  in  the  pulmonary  conus,  the  terminal  portion  of  the  S  wave 
was  notched,  and  the  T  wave  inverted.  In  the  right  ventricle,  near'  the  tricuspid  area,  the 
ventricular  complex  was  rS,  and  the  T  wave  invert  ed .  Throughout  t  he  right  at  rium,  and  also 
in  the  right  innominate  vein  at  its  junction  with  the  superior  vena  cava,  a  similar  pattern 
was  obtained. 


Fig.  3A.  381 :  Spot  films  of  esophageal  and  ind'acardiac  electrodes.  In  film  2,  catheter  tip 
is  ia  the  left  pulmonary  artery;  in  film  3,  in  the  right  pulmonary  artery. 


'  Fig.  3B.  381;  Intracardiac  leads.  See  text  for  details.  (L.P.A.:  left  ])ulmonary  artery; 
PV:  pulmonic  valve  area,  P.C.:  pulmonic  conus  area;  R.V.:  right  ventricle;  TRV:  tricuspid 
valve;  S.A.:  sinus  node  region).  In  each  record,  the  upper  tracing  is  the  intracardiac  elec- 
trocardiogram, and  the  lower  is  Vi  which  is  recorded  simultaneously. 
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Tlie  QRS  sE  loop  in  the  lioiizoiit  al  plane  iH'ojcct  ion  ol'  the  sjjalial  vcct  orcai'diograni  was 
initially  inscribed  to  the  right  and  anteriorly,  and  then  sharply  to  the  left.  The  terminal 
portion  of  the  loop  was  inscribed  posteriorly.  In  the  sagittal  plane  projection,  the  initial 
inscription  was  anterior  and  inferior  (partially  obscured  by  the  T  sE  loop),  and  then  sharply 
posterior.  The  QRS  sE  loop  in  the  frontal  plane  was  inscribed  initially  to  the  right,  and  then 
sharply  to  the  left.  The  T  sE  loop  was  somewhat  anterior,  inferior,  and  to  the  left,  of  the 
QR8  sE  loop  (fig.  4). 


H  381 

S 

F 

Fig.  4.  VCG:  381  Vectorcardiogram.  (H;  horizontal  projection;  S:  sagittal  projection; 
F:  frontal  projection).  The  arrow  indicates  the  direction  of  inscription  of  the  loop.  See 
text  for  details. 


CORRELATION 

A.  Conventional  electrocardiograms:  Leads  I,  II,  III,  VR,  VL,  and  VF  as  recorded  cor- 
respond quite  closely  in  timing  and  direction  to  those  derived  by  superimposing  the  frontal 
loop  on  the  triaxial  system  of  Bayley  to  which  the  axes  of  derivation  of  VR,  VL,  and  VF 
are  added.  The  essential  similarity  of  lead  I  to  bipolar  lead  A  (the  horizontal  component  of 
the  cube  representation),  and  of  VF  to  V)ipolar  lead  C  (the  vertical  comiioiient  of  the  cube 
representation)  is  apparent. 

When  the  axes  of  derivation  of  the  multiple  thoracic  leads  are  superimposed  on  the  hori- 
zontal plane  projection,  good  correlation  is  again  seen  between  the  recorded  and  derived 
scalar  electrocardiograms.  The  initial  deflection  of  the  QRS  sE  loop  to  the  right  and  anteri- 
orly inscribes  an  R  wave  in  right  precordial  leads,  and  a  Q  wave  in  left  precordial  leads. 
The  latter  deflection  to  the  left  inscribes  an  R  wave  in  the  scalar  electrocardiograms  re- 
corded on  the  left  precordium,  and  an  S  wave  on  the  right. 

B.  Esophageal  leads:  These  leads  were  correlated  with  the  sagittal  ])lane  projection  of  the 
vectorcardiogram.  The  initial  deflection  of  the  loop  anteriorly-  anil  interiorly  inscribes  an 
R  wave  in  VF  and  lower  esophageal  leads  (E1-E3).  The  Q  wave  of  t  lie  QR  pattern  is  inscribed 
b}'  the  deflection  anteriorly  and  interiorly  (Q  wave)  and  the  R  wave  by  the  posterior  return 
of  the  QRS  sE  loop.  At  supracardiac  levels,  the  projection  of  the  loop  is  primarily  on  the 
negative  side  of  the  axis  of  derivation  so  that  the  size  of  the  R  wave  diminishes  at  higher 
levels.  The  T  wave  is  essentially  isoelectric  everywhere  except  for  slight  inversion  in  the 
most  superior  lead. 

C.  Intracardiac  and  great  vessel  leads:  The  configurations  of  the  patterns  obtained  within 
the  right  innominate,  and  the  extremity  lead  VR  were  quite  similar  both  as  to  the  QRS 
complex  and  T  wave.  Both  of  these  leads  were  located  along  essentially  the  same  axis  of 
derivation. 

The  QRS  complex  was  rS  in  configuration  wherever  recorded  in  the  great  vessels  or 
cardiac  chambers,  the  only  dissimilarity  being  the  slurring  and  late  notching  of  the  S  wave 
in  the  right  pulmonary  artery  and  the  outflow  tract  of  the  right  ventricle.  An  rS  pattern  is 
to  be  expected  in  this  case  whenever  an  electrode  is  to  the  right  of  E  or  directly  anterior 
since  the  initial  deflection  of  the  QRS  sE  loop  is  initially  to  the  right  and  anteriorly.  (This 
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is  true  unless  the  axis  of  derivation  is  almost  directly  posterior  or  superior  to  E.)  The  slur- 
ring or  notching  is  attributable  to  the  almost  90°  angle  seen  on  the  return  limb  of  the  QRS 
sE  loop  in  the  horizontal  plane.  The  S  wave  is  slurred  when  such  a  (JRS  loop  is  recorded 
whenever  the  return  loop  is  essentially  perpendicular  to  the  axis  of  derivation,  such  as  in  a 
lead  somewhat  posterior  and  to  the  right  of  E. 

The  T  sE  loop  is  oriented  entirely  to  the  left  of  E,  and  somewhat  anterior  and  inferior. 
The  T  loop  appears  smaller  in  the  sagittal  projection  since  it  is  seen  "on  end."  However,  by 
correlation  with  the  horizontal  and  frontal  projections,  it  is  apparent  that  the  T  loop  points 
to  the  left  and  hence  away  from  the  observer.  Due  to  this  orientation,  leads  to  the  left  of  E 
and  anterior  to  E  will  record  an  upright  T  wave,  while  leads  to  the  right  will  record  an 
inverted  T  wave.  (A  negative  T  wave  will  also  be  recorded  if  the  axis  of  derivation  is  di- 
rected superiorly  or  posteriorly.)  The  only  position  in  which  an  upright  T  wave  was  recorded 
in  this  patient  was  in  the  left  jjulmonary  artery. 
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Fig.  5.  378:  T.  F.,  49  year  old  man.  Conventional  electrocardiograms.  See  text  for  de- 
tails. 

In  this  patient,  therefore,  the  exploring  electrode  was  always  oriented  to  the  right  of  E 
and  did  not  vary  sufficiently  in  the  sagittal  or  vertical  direction  to  be  so  situated  that  the 
axis  of  derivation  ever  projected  on  an  initially  negative  deflection  of  the  QRS  sE  vector 
loop.  An  upright  T  wave  in  the  presence  of  an  rS  pattern  of  the  ventricular  complex  was 
inscribed  in  the  left  pulmonary  artery.  This  configuration  is  only  to  be  expected  if  the  ex- 
ploring electrode  lies  slightlj^  anterior  and  somewhat  to  the  left  of  E  which  is  apparently 
the  position  occupied  by  the  electrode  in  the  left  pulmonary  artery  in  this  patient.  An  elec- 
trode in  the  right  pulmonary  artery  lies  to  the  right,  and  thus  records  an  inverted  T  wave. 

Hence,  in  this  patient,  the  intracardiac  and  great  vessel  leads  can  be  derived  from  the 
vectorcardiogram. 

Co.se  2:  (VCG  378)  T.  F.,  a  49  year  old  white  man.  The  conventional  electrocardiogram  re- 
vealed regular  sinus  rhythm  and  was  characterized  bj'  the  presence  of  a  terminal  broadened 
R  wave  in  VR,  and  an  rSr' pattern  in  VRy,  VRs,  VR3,  and  Vj.  The  S  wave  in  Ve  was  shallow 
and  .04  second  in  duration.  The  usual  interpretation  of  such  a  record  is  partial  or  incomplete 
right  bundle  branch  block  (fig.  5). 

Multiple  esophageal  leads  were  recorded  (fig.  6),  with  Ei  representing  the  lead  obtained 
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with  the  (>lcctrocle  in  I  lie  lo\v(>r  esophagus,  lathcr  than  the  usually  iiif'i'crrcd  position  in  the 
stomach.  E,  was  iS  in  configuration.  By  E2,  however,  the  R  wave  became  insignificant  and 
then  disai)peared  by  E.i.  The  Es-Ee  patterns  were  QS  in  configuration  with  the  terminal 
portion  of  the  S  wave  being  characterized  by  a  notch  which  occurred  progressively  later 
from      to  Ed.  From  E7  to  E15,  the  pattern  was  QR  in  configuration,  with  the  R  wave  being 


Fig.  6  .  378:  Esophageal  electrocardiograms.  See  text  for  details.  Ei  is  recorded  at  lower 
esophageal  levels;  E12,  at  supracardiac  levels.  The  upper  tracing  in  each  record  is  the  eso- 
phageal lead,  and  the  lower  is  Vi,  which  is  simultaneously  recorded. 

of  larger  amplitude  and  the  Q  wave  of  smaller  amplitude  as  the  higher  levels  were  reached, 
so  that  the  pattern  actually  changed  from  qli  to  Qr  in  appearance.  The  T  wave  was  upright 
to  diphasic  at  lower  levels  and  inverted  at  higher  levels. 

Intracardiac  electrocardiograms  (fig.  7  A,  B  and  C)  were  obtained  with  the  electrode 
within  the  great  vessels  and  cardiac  chambers.  In  the  right  pulmonary  artery  and  main 
jjulmonary  artery,  the  ventricular  complex  was  QR  in  configuration.  In  the  right  ventricle 
in  the  region  of  the  pulmonary  valve,  the  pattern  was  rS  in  configuration  with  the  R  wave 


Fig.  7.  A.  378:  Spot  films  of  esophageal  and  intracardiac  electrodes.  In  film  4,  catheter 
tip  is  in  the  right  pulmonary  artery;  in  film  6,  in  the  main  jiuhnonary  artery  above  the 
pulmonic  valve;  in  film  1;  in  the  bottom  of  the  right  atrium. 


Fig.  7.  B.  378:  Intracardiac  leads.  See  text  for  details.  The  upper  tracing  in  each  record 
is  the  intracardiac  lead.  Each  intracardiac  lead  has  been  recorded  simultaneouslv  with  the 
lower  tracings  which  have  been  lal)elled.  (L.inn.V.:  left  innominate  vein;  MCL:  mid- 
clavicular line;  L.a.x.v.:  left  axillary  vein;  L.brach.v.:  left  l)rachial  vein). 
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ill  sufcoodiiifi;  complexes  lu'lng  variously  notched  or  shirred,  and  varying  in  ani|>lil  mle.  The 
S  wave  varied  considerably  in  amplitude  in  this  region. 

In  the  tricuspid  valve  region,  both  in  the  right  ventricle  and  lower  right  atrium,  the 
ventricular  pattern  was  rS  in  configuration.  In  mid  right  atrium,  the  configuration  became 
QR,  with  a  iirominent  notch  registered  on  the  ascending  limb  of  the  Q  wave.  In  the  posterior 


Fig.  7C 


pocket  of  the  right  atrium,  a  QS  pattern  was  recorded.  In  the  region  of  the  sinus  node,  the 
pattern  was  Qr,  and  as  the  catheter  was  withdrawn  into  the  superior  vena  cava,  the  pattern 
became  QR  in  configuration,  and  then  qR  in  the  left  innominate  vein.  Due  to  respiratory 
interference,  the  contour  of  the  T  waves  could  not  be  clearly  distinguished. 

The  horizontal  plane  projection  of  the  spatial  vectorcardiogram  (fig.  8)  was  characterized 
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by  the  initial  iiisciii)t  ion  of  the  QRS  sE  loop  to  the  right  and  anteriorly,  followed  by  a  return 
to  the  left  in  a  counter-clockwise  direction.  The  terminal  portion  of  the  loop  was  then  in- 
scribed anteriorly  and  to  the  right,  having  the  appearance  of  a  terminal  appendage.  It  was 
l)artiall,\'  inscribed  over  the  T  sE  looj).  In  the  sagittal  projection,  the  initial  i)ortion  of  the 
QRS  sE  loop  was  inscribed  inferiorly  and  anteriorly.  The  loop  was  then  inscribed  superiorly 
and  in  a  clockwise  direction,  with  the  return  limb  directed  anteriorly  and  corresponding  to 
part  of  the  appendage  noted  in  the  horizontal  projection.  In  the  frontal  projection,  the  loop 
was  inscribed  in  a  counter-clockwise  direction,  having  an  initial  small  deflection  to  the  right. 
The  terminal  portion  is  again  somewhat  obscured  by  the  T  sE  loop,  but  projects  towards 
the  observer  (i.e.  anteriority)  and  somewhat  to  the  right  as  a  comparison  with  the  other  pro- 
jections reveals. 


H  378' 


Fig.  S.  VCG  378:  See  text  for  details 


The  axis  of  the  T  sE  loop  is  oriented  in  essentially  the  same  anterior  posterior  plane  as 
the  QRS  sE  loop,  but  to  its  left  and  inferiorly. 

CORRELATION 

A.  Conventional  electrocardiograms:  The  initial  slight  deviation  of  the  QRS  sE  loop  to  the 
right  as  visualized  in  the  frontal  plane  inscribes  a  sniidl  Q  wave  in  lead  I,  while  the  deflec- 
tion inferiorly  inscribes  the  R  wave  in  leads  II  and  III.  The  S  waves  in  leads  II  and  III  are 
inscribed  as  the  loop  is  directed  to  the  negative  side  of  these  bipolar  leads.  There  is  an  in- 
verted T  wave  in  lead  III  since  the  projection  of  the  T  sE  loop  is  on  the  negative  side  of 
lead  III.  In  VR  the  terminal  R  wave  of  low  amplitude  Init  of  fairly  long  duration  is  in- 
scribed by  the  terminal  appendage  which  is  to  the  right.  Further  details  of  standard  leads  I, 
II  and  III  and  of  VR,  VL,  and  VF  can  be  derived  by  reference  to  the  triaxial  system  of 
Bayley.  The  similarity  of  lead  I  to  lead  A,  and  of  VF  to  C  is  apparent. 

The  configuration  of  the  multiple  thoracic  leads  derived  from  the  horizontal  projection 
corresponds  Cjuite  well  to  the  i-ecorded  patterns  when  the  axes  of  derivation  are  imposetl 
upon  this  projection.  The  interesting  feature  is  the  terminal  appendage  of  the  QRS  sE  loop. 
Its  projection  onto  the  proximal  portions  of  the  axes  of  derivations  of  VR7,  VR5,  VR3,  and 
Vi  inscribes  the  terminal  R  wave  in  these  scalar  electrocardiograms.  The  terminal  slow  S 
wave  in  Vs  is  due  to  the  projection  of  the  terminal  appendage  onto  the  distal  portion  of  the 
axis  of  derivation  of  this  lead. 

B.  Esophageal  leads:  When  the  axes  of  derivation  of  the  esophageal  leads  are  superim- 
posed upon  the  sagittal  plane  jMojection,  the  scalar  electrocardiograms  so  derived  correlate 
very  closely  with  those  recorded  with  the  electrodes  within  the  esophagus.  The  initial  de- 
flection anteriorly  and  inferiorly  inscribes  the  R  wave  present  in  Ei  and  VF,  while  the 
superior  deflection  inscribes  an  S  wave.  At  the  levels  of  Ej-Ee,  the  entire  QRS  sE  loop  is 
projected  upon  the  distal  or  negative  side  of  the  axes  of  derivation  of  these  leads,  so  that 
a  QS  pattern  is  recorded.  The  projection  of  the  initial  i)ortion  of  the  loop  remains  upon  the 
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nogativo  sido  of  the  axis  of  <l(M'ivation  of  each  ('so|)liafif'al  lead  from  l\t  to  and  inscribes 
the  initial  Q  wave  in  thcsr  leads.  Tlic  s1ui  i(m1  .■nid  nolclicd  S  w.ivo  in  E2  to  Ec  is  attributed 
to  the  terminal  appendat^c  \\  hicii  lirs  ani (M  inrl y  and  to  I  he  i  it;lit .  The  projection  of  the  por- 
tion  of  the  QRS  sE  loop,  which  is  superior  to  E,  onto  the  proximal  portion  of  the  axis  of 
derivation  of  leads  E?  to  E15  inscril)es  an  R  wave  in  these  leads.  As  the  projection  increases 
in  size,  the  R  wave  increases  in  amplitude. 

The  orientation  of  the  T  sE  loop  anteriorly  and  inferiorly  inscribes  an  upright  T  wave 
only  in  inferior  esophageal  leads,  and  an  inverted  T  wave  in  esophageal  leads  lying  some- 
what posterior  or  at  all  superior  to  E. 

C.  Inlrncnrdiac  and  great  vessel  leads:  The  configurations  of  VL  and  of  the  electrocardio- 
gram obtained  within  the  left  innominate  vein  were  essentially  similar  indicating  that  VL 
and  the  lead  within  the  innominate  vein  were  located  along  the  same  axis  of  derivation. 

The  QRS  complex  varied  considerably  in  configuration  in  this  case,  even  within  the  same 
chamber,  and  at  fairly  close  regions  within  the  same  chamber.  It  is  to  be  recalled  that  a 
large  portion  of  the  QRS  sE  loop  is  inscribed  superiorly  and  anteriorly  as  compared  to  E, 
and  that  the  terminal  portion  particularly  extends  anteriorly  and  to  the  right.  Hence,  an 
exploring  electrode  located  superior  to  E  will  record  a  terminal  R  wave,  and  an  initial  Q 
wave,  the  latter  inscribed  by  the  initial  deflection  of  the  QRS  sE  loop  inferiorly.  This  pat- 
tern will  be  obtained  unless  the  electrode  lies  directly  posterior  to  E.  Qr  or  QR  pattern  were 
obtained  within  the  main  pulmonary  artery  which  lies  above  E.  The  electrode  within  the 
right  pulmonary  artery  lies  to  the  right  of  E  and  far  posteriorly.  In  this  position,  a  QR  com- 
plex is  also  to  be  expected  since  the  initial  deflection  is  anterior  and  inferior.  The  terminal 
portion  of  the  QRS  sE  loop  is  sufficiently  superior  to  E  that  it  will  project  as  a  positive 
deflection  for  many  degrees  to  the  right  of  E,  and  to  a  lesser  degree  to  the  left,  as  long  as  the 
exploring  electrode  is  also  superior  to  E. 

Similarly,  in  the  high  and  mid-portion  of  the  right  atrium,  the  electrode  is  to  the  right  of 
the  terminal  appendage  and  at  a  high  enough  level  in  regard  to  E  that  this  portion  of  the 
QRS  sE  loop  is  projected  as  a  terminal  positivity,  or  R  wave.  Since  the  initial  portion  of 
the  (JRS  sE  loop  is  diiected  to  the  rifjlit  inferiorly,  and  anteriorly  in  any  location  within 
the  right  atrium  at  which  the  exploring  electrode  lies  sufficiently  posterior  or  superior,  an 
initial  Q  wave  will  be  inscribed.  As  the  electrode  is  moved  anteriorly  and  inferiorly,  as  in 
the  low  right  atrium  near  the  tricuspid  valve,  the  electrode  will  lie  more  inferiorly  and 
somewhat  more  anteriorly  so  that  an  initial  R  wave  is  inscribed  in  the  scalar  electrocardio- 
gram. In  this  location,  the  terminal  portion  of  the  QRS  loop  no  longer  projects  upon  the 
proximal  or  positive  portion  of  the  axis  of  derivation  of  such  a  lead,  since  the  electrode  lies 
too  far  inferiorly.  Hence,  a  terminal  large  S  wave  is  inscrilied  so  that  the  pattern  on  either 
side  of  the  tricuspid  valve  is  rS  in  configuration.  In  the  posterior  pocket  of  the  right  atrium 
the  pattern  was  QS  in  configuration,  which  is  the  configuration  anticipated  in  any  lead 
lying  posterior  to  E  as  in  the  esophageal  leads  which  were  recorded  along  essentially  the 
same  axes  of  derivation.  All  of  the  different  patterns  obtained  within  the  right  atrium  are 
thus  readily  analyzed  if  one  considers  an  electrode,  as  it  occupies  the  different  positions  in 
space  described,  in  relationship  to  the  spatial  vectorcardiogram  recorded.  If  markedly 
posterior,  a  QS  pattern  is  obtained;  if  superior,  Qr;  and  if  inferior  and  more  anterior,  rS. 
All  of  these  spatial  relationships  can  be  obtained  within  the  right  atrium,  if  one  assumes 
that  E  is  located  high  in  the  region  of  the  ititcrvent riculai-  septum  and  in  an  anterior 
position. 

Within  the  right  ventricle  in  the  region  of  the  pulmonary  valve,  an  initial  R  wave  is 
inscribed  as  the  initial  portion  of  the  QRS  sE  loop  is  inscribed  inferiorly,  and  the  electrode 
lies  to  the  right  and  inferiorly  of  E  as  compared  to  the  position  of  the  electrode  in  the  main 
pulmonary  artery.  Similarly,  a  terminal  S  wave  is  inscribed  by  the  superior  orientation  of 
the  terminal  portion  of  the  QRS  sE  loop.  The  variation  in  the  notch  of  the  R  wave,  and  the 
depth  of  the  S  wave  from  complex  to  complex  is  readily  understood  if  one  moves  a  straight 
edge  at  varying  degrees  in  relationship  to  the  sagittal  plane  projection  of  the  QRS  sE  loop, 
with  the  axis  of  derivation  lying  anterior  to  V  and  at  an  angle  of  zero  ilegrees.  Slight  move- 


160 


LEOXARD  SCHERLIS  AND  ARTHUR  GRISHMAN 


meat  of  the  axis  superiorly  or  inferiorly  will  vary  the  configuration  of  the  derived  QRS 
complex,  so  that  the  pattern  derived  corresponds  quite  closely  to  that  recorded  within  the 
right  ventricle. 

DISCUSSION 

The  acti\'atiou  of  the  heart  is  accompanied  by  the  production  of  electromotive 
forces  which  can  be  represented  at  any  one  instant  by  a  vector  depicting  the 
spatial  orientation  and  magnitude  of  this  force  (1,  2).  During  a  cardiac  cj^cle,  the 
terminus  of  innumerable  instantaneous  vectors  will  describe  a  vector  loop.  By 
means  of  the  cube  form  of  representation,  the  configuration  of  this  spatial  vector 
loop  is  recorded  as  projected  onto  the  horizontal,  sagittal,  and  frontal  planes 
(3).  The  configuration  of  any  imipolar  extremity  or  thoracic  lead  can  be  derived 
by  the  projection  of  the  vector  loop  onto  the  line  o:  axis  between  the  recording 
electrode  and  the  center  of  origin  of  the  electromotive  forces  "E"  (-i,  9).  An  up- 
right deflection  (R  wave)  is  inscribed  when  the  loop  is  written  on  the  proximal  or 
positive  side  of  "E",  and  a  downward  deflection  (Q  or  S  wave)  when  the  loop  is 
written  on  the  distal  or  negative  side  of  "E." 

In  the  present  investigation,  a  similar  technique  was  employed  for  the  deriva- 
tion of  electrocardiograms  recorded  by  electrodes  within  the  superior  vena  cava, 
right  atrium,  right  ^'entricle,  inferior  vena  cava,  main  j^ulmonary  artery,  and 
the  right  and  left  pulmonary  arteries. 

The  derivation  of  these  electrocardiographic  patterns  from  the  spatial  vector- 
cardiograms necessitated  the  localization  in  space  of  the  position  of  the  recording 
exploring  electrode,  its  relationship  to  the  spatial  vector  loop  and,  hence,  to  E. 
The  location  of  E  differed  somewhat  from  person  to  person.  It  is  apparently  not 
possible  from  the  results  of  the  present  study  to  give  E  any  precise  anatomical 
site  nor  does  such  a  localization  seem  necessary.  It  may  well  be  that  its  location 
in  the  septal  region  varies  even  in  the  same  person  at  different  times  of  the  cardiac 
cycle,  especially  when  unbalanced  potentials  are  present  (10).  Such  minimal  shift 
in  the  position  of  E  should  have  little  effect  upon  the  configuration  of  distal  leads. 

There  was  very  good  correlation  as  to  the  timing  and  configiu'ation  of  the 
recorded  intracardiac  leads  in  the  present  study,  and  those  derived  from  the 
spatial  vectorcardiogram  in  the  wide  variety  of  electrocardiograms  analyzed. 

Duchosal  and  Grosgurin  (10)  have  recorded  electrocardiograms  with  electrodes 
placed  within  the  superior  vena  cava,  right  atrium  and  inferior  vena  cava  in 
three  patients.  They  compared  the  patterns  thus  obtained  with  those  derived 
from  the  frontal  j^lane  projection  of  the  spatial  vectorcardiogram.  The  differ- 
ences were  in  each  instance  insignificant.  They  concluded  that  "such  comparisons 
tend  to  demonstrate  that  the  potential  recorded  at  any  point  of  the  body  (the 
right  atrial  (-n'ity  included)  seated  outside  of  the  \'entricular  walls  or  valves  is 
conditioned  l)y  the  instantaneous  dipole  rcjiresenting  the  stunmation  of  all  electro- 
motive forces  produced  by  the  myocardial  vuiits  acti\'ated  at  the  same  moment." 
In  their  analyses,  E  occupied  a  different  position  in  each  patient,  and  the  position 
of  the  electrode  was  localized  on  the  frontal  plane  although  they  stated  that,  in  a 
few  instances,  the  line  of  the  lead  was  probably  not  entirely  parallel  to  the 
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frontal  plane.  A  comparison  of  inti'a\'ent I'iculai'  leads  was  not  atteniptcnl.  They 
mentioned  the  possiliility  that  tli(>  centei-  dipoie  might  be  momentarily  displaced 
in  such  lesions  as  bundle  branch  block  or  infai'ction,  where  there  is  temporary 
loss  of  the  balance  of  electromotive  forces. 

Duchosal  and  Siilzer  (9)  described  the  electrocardiogram  obtained  within  the 
right  atrium  in  one  patient,  and  compared  the  patterns  recoixled  with  that  de- 
ri\'ed  from  the  frontal  i)lane.  In  the  same  patient  an  electrode  was  introduced 
into  the  left  ati'ium,  and  the  pattern  so  obtained  was  compared  with  that  derived 
from  the  constiucted  model,  with  the  lead  on  the  assumed  axis  of  derivation. 
Good  corielation  was  foimd  in  their  two  records.  They  concluded  that  no  special 
distinction  is  to  be  made  between  precordial  or  endo-atrial  leads  as  far  as  the 
electi'ical  field  of  the  ventricular  current  of  action  was  concerned.  They  also 
dei'ived  esophageal  leads  from  constructed  models  of  a  spatial  vectorcardiogram 
in  one  patient  and  again  found  good  correlation. 

There  have  been  several  electrocardiographic  studies  published  Avhich  Avere 
based  upon  catheterization  of  the  great  vessels  and  chambers  of  the  heart  in 
normal  and  abnormal  conditions  (11-22). 

Many  of  the  recoixls  so  obtained  I'eA'ealed  a  significant  variation  in  the  ventricu- 
lar patterns  within  the  same  cardiac  chamber  in  the  same  indi\'idual.  Movements 
of  the  recording  electrode  within  the  explored  atrial  or  A'entricular  chamber,  as 
with  respiration,  resulted  in  altered  ventricular  complexes.  Investigations  of 
pathological  conditions  have  resulted  in  conflicting  reports  as  to  the  intracavity 
potentials  foiuid  in  various  conduction  defects  and  hypertroj)hy. 

The  analysis  of  intracardiac  patterns,  which  can  be  bizarre  in  configuration, 
is  often  difficult  if  not  impossible  when  based  upon  the  principles  of  localized 
potentials  and  contril)utions  due  to  variously  situated  hypertrophied  muscle 
bundles.  Electi'ocardiographic  exploration  of  the  coronary  veins  has  also  revealed 
a  variety  of  QRS  and  T  wave  complexes  (23)  the  contours  of  which  have  been 
explained  on  the  basis  of  contiguity  of  the  electrode  to  accessible  left  atrial  and 
ventricular  ca\  ity  and  epicardial  potentials.  Similarly,  the  patterns  obtained  on 
catheterization  of  the  aorta,  infei'ior  vena  cava,  superior  vena  cava,  and  pul- 
monary arteries  are  often  complex  and  difficult  to  interpret  by  conventional 
standards  of  localized  potential  contributions.  Howevei',  there  have  been  im- 
portant similarities  noted  between  the  configuration  of  potentials  recorded  in 
the  superior  vena  cava  as  compared  to  AMv,  in  the  infei'ior  vena  cava  as  com- 
pared to  AVF,  and  in  the  left  subclavian  vein  as  compared  to  AVL. 

The  electrocardiographic  patteins  obtained  with  the  exploi'ing  electrode  oc- 
cupying vaiious  positions  within  the  heart  and  great  vessels  are  probably  best 
explained  on  the  basis  of  vector  analysis,  rather  than  localized  potentials.  With 
this  concept  as  the  basis  of  intracardiac  interpretation,  the  exploiing  electrode 
can  be  considered  as  recording  the  electi'omotive  field  force  as  it  exists  at  any 
one  point.  The  main  orientation  to  be  determined  is  that  of  the  electrofle  to  the 
electromotive  center,  "E",  of  the  heart,  rather  than  to  specific  myocardial  ele- 
ments. Significant  variations  in  potentials  within  the  same  chamber  are  not 
unexpected  as  the  orientation  of  the  electrode  to  E  varies.  This  is  especially 
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true  of  dilated  chambers  since,  in  such  instances,  the  axis  of  derivation  of  the 
exploring  electrode  may  occupy  markedly  different  spatial  positions.  Minimal 
or  occasionally  marked  differences  may  be  expected  as  the  exploring  electrode 
is  \-ariously  located  in  respect  to  E.  It  is  thus  not  altogether  correct  to  speak  of  a 
single  right  ventricular  or  right  atrial  cavity  potential. 

The  freciuent  resemblance  of  an  extremity  potential  to  that  recorded  in  the 
great  vessels  is  to  be  anticipated  since  the  exploring  electrode  within  the  great 
vessels  is  often  on  the  same  line  of  derivation  as  is  the  particular  extremity 
electrode.  Whether  or  not  the  recorded  extremity  pattern  is  similar  to  that  ob- 
tained within  certain  cardiac  cavities  or  over  certain  cardiac  chambers  is  a  matter 
of  relative  unimportance  and  often  a  matter  of  coincidence.  It  is  the  orientation 
in  space  of  the  exploring  electrode  to  the  total  electromotive  field  forces  of  the 
heart  which  determines  the  pattern  obtained,  not  anatomic  contiguity. 

These  limitations  in  no  way  minimize  the  value  of  certain  facts  obtained  only 
from  intracardiac  studies,  such  as  those  concerning  bundle  branch  block.  Since 
in  left  bundle  branch  block,  for  example,  there  is  an  altered  spread  of  the  wave  of 
accession  through  the  septum,  deviations  from  the  normal  are  to  be  expected  in 
the  orientation  of  the  electromotive  forces  which  are  the  resultant  of  this  activa- 
tion. Intracardiac  electrodes,  particularly  when  placed  on  each  side  of  the  intra- 
ventricular septum,  can  record  the  direction  of  the  initial  invasion.  Thus,  it  is 
usually  agreed  upon,  that  in  normal  conduction,  the  essential  findings  are  initial 
positivity  within  the  right  ventricular  cavity,  and  initial  negativity  within  the 
left  ventricular  cavity.  In  left  bundle  branch  block,  however,  the  left  ventricular 
cavity  is  initially  positive.  It  is  on  the  basis  of  inti-acardiac  leads  in  both  animals 
and  man  that  it  is  thus  po.ssible  to  diagnose  the  minimal  degrees  of  left  bundle 
branch  block  (13,  20).  The  wave  of  accession  in  left  Inmdle  branch  block  ap- 
parently spreads  through  the  septum  as  a  broad  wave  front  from  right  to  left  in 
an  essentially  posterior  and  superior  direction.  In  left  buntlle  branch  block,  the 
vectorcardiogram  in  the  horizontal  plane  is  thus  inscriljed  in  a  clockwise  rather 
than  in  a  counter-clockwise  direction  (24). 

In  several  previous  reports,  a  close  correlation  was  indicated  between  the 
esophageal  patterns  recorded  by  multiple  electrodes  and  those  derived  from  the 
sagittal  projection  of  the  spatial  vectorcardiogram  (4,  6).  The  correlation  was 
found  in  a  wide  variety  of  both  normal  and  al)normal  electrocardiographic  pat- 
terns. The  recording  of  QS  or  Qr  deflections  at  left  atrial  level  in  normal  persons 
can  be  ascribed  to  the  fact  that  the  QRS  s£  loop  is  oriented  essentially  downwards. 
The  Qr  and  QS  patterns  at  left  atrial  level  reflect  essentially  the  same  pattern 
recorded  in  the  left  \-entricular  ca\ity.  In  both  instances,  the  recording  elec- 
trodes are  so  oriented  that  they  face  the  negative  side  of  the  dipole  throughout 
most  of  the  wave  of  accession  and  thus  record  the  negative  projection  of  each 
instantaneous  vector.  It  may  be  preferable  to  replace  the  concept  of  cavity  leads 
as  applied  to  esophageal  leads  at  certain  levels  with  the  concept  of  leads  facing 
the  negative  side  of  the  dipole  without  necessarily  implying  their  anatomical 
relationship. 

In  such  abnormal  electrocardiographic  patterns  as  left  ventricular  hypertrophy 
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(25)  iiiid  lel't  l)un(ll('  bnincli  block  (20),  the  osophugeal  leads  at  left  atrial  level 
were  found  to  correspond  cjuite  closely  with  those  reported  in  the  human  left 
ventricular  ca\-ity  as  to  the  configuration  of  the  QRS  complex,  RS-T  segment, 
and  T  wave  (20,  21 ).  Thus,  esophageal  leads  at  this  level  ai'e  apparently  located 
along  essentially  the  same  axis  of  derivat  ion  as  is  a  lead  wit hin  the  left  ventricular 
cavity. 

There  still  remains  to  be  determined  what  relationsliip  exists  between  direct 
cardiac  leads  and  the  spatial  vectorcardiogram.  Preliminary  observations  by  other 
investigators  indicate  that  there  may  be  minimal  differences  between  the  scalar 
direct  electrocardiogram  and  leads  recorded  away  from  the  heart.  Such  difTer- 
ences  disappeared  when  the  exploring  electrode  w'as  i-emo\'ed  1-2  mm.  away  from 
the  heart  of  a  frog  or  turtle  (27). 

The  spatial  vectorcaixliogram  I'epresents  the  sum  total  of  all  electromotive 
forces  contributed  by  the  heart.  At  even  minimal  distances  from  the  heart,  an 
exploring  unipolar  electrode  thus  records  the  total  electromotive  forces  as  repre- 
sented at  that  one  point.  An  electrode  on  the  light  precordium  no  more  records 
the  localized  potentials  of  the  right  ventricle,  than  an  electrode  over  the  left 
precordium  records  the  localized  potentials  of  the  left  ventricle.  The  patterns 
obtained  in  these  positions,  rS  and  qll  respectively,  are  certainly  not  specific 
for  any  particular  chamber.  Such  analyses  fail  to  consider  that  Vi  and  V2  are 
more  apt  to  be  contiguous  to  the  right  atrium  than  to  the  right  ventricle,  as 
has  been  shown  by  angiocardiographic  studies  (28).  On  both  sides  of  the  pre- 
cordium the  total  electromotive  forces  of  the  heart  are  recorded  as  projected  to 
the  explored  site.  Electrodes  on  opposite  sides  of  "E",  therefore,  record  complexes 
of  mirror  image  configuration  when  compared  with  each  other. 

Electrodes  within  the  great  vessels  or  cardiac  chambers  may  also  be  considered 
as  recording  the  total  resultant  electromotive  forces  as  projected  to  the  spatial 
point  explored.  From  the  spatial  vectoi'cardiogram  and  the  known  spatial  posi- 
tion of  the  exploring  electrode,  the  scalar  electrocardiogram  at  that  point  can 
be  determined.  There  is  apparently  no  fundamental  difference  between  intra- 
cardiac and  remote  electrocardiography.  It  is  interesting  to  note  that  in  1920, 
G.  Fahr  stated:  "It  is  only  by  following  the  change  in  direction  and  magnitude 
of  the  resultant  potential  difference,  combined  with  our  knowledge  of  the  archi- 
tecture of  the  specific  conducting  system,  that  we  can  analyze  the  path  of  the 
spread  in  the  human  \'entricle.  .  .  .We  desire  to  impress  the  reader  with  the  fact 
that  it  is  impossible  to  determine  anything  other  than  the  magnitude  and  direc- 
tion of  this  resultant  vector  of  potential  difference  from  the  deflections  of  the 
galvanometers  both  in  these  simple  cases  and  in  the  move  complicated  case  of 
the  distribution  of  electronegativity  in  the  human  heart  immersed  in  the  con- 
ducting substances  of  the  human  body  (29)." 

SUMMARY 

1.  Intracardiac  leads  and  spatial  vectorcardiograms  were  recorded  in  9  persons. 
Multiple  esophageal  leads  were  recorded  in  5  of  these  cases. 

2.  There  was  good  correlation  of  the  recorded  electrocardiograms  and  those 
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derived  from  the  detei'mined  .spatial  orientation  of  the  electrode  within  the  great 
vessels,  right  atrium,  right  \-entricle,  and  esophagus. 
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THE  CAUSES  OF  DEATH  AFTER  OPERATION* 


A  CoMPARisox  Between  the  Last  Decade  and  the  1920s 

ARTHUR  H.  AUFSES,  M.D.  and  HAROLD  NEUHOF,  M.D. 

In  the  l!)20s,  postoperative  pneumonia  assumed  consicleraljle  importance  not 
only  as  a  clinical  entity  but  also  as  a  cause  of  postoperative  mortality.  At  that 
time,  we  analyzed  a  series  of  800  postmortem  examinations  performed  upon 
patients  who  had  died  after  surgical  i)rocedures.  That  series  embraced  data 
obtained  at  The  Mount  Sinai,  Presbyterian,  and  Bellevue  Hospitals.  The  result 
of  that  analysis  was  published  in  the  Annals  of  Surgery,  in  March  of  1930.  It 
showed  that  suppuration  connected  with  the  operative  procedure  was  the  out- 
standing primary  cause  of  death  after  operation  and  that  postoperative  pneu- 
monia was  the  sole  cause  of  death  in  only  eight  per  cent  of  the  post- 
mortem material. 

Nearly  twenty  years  have  passed  since  the  original  results  were  compiled,  and 
great  advances  have  been  made  in  the  art  of  surgery.  We  now  believe  that  it  is 
of  interest  to  repeat  our  investigation  and  again  analyze  a  series  of  postmortem 
examinations  performed  upon  patients  who  died  after  operation  during  the 
chemotherapeutic  and  early  antibiotic  eras. 

All  of  the  postmortem  examinations  performed  upon  patients  who  died  post- 
operatively at  The  Mount  Sinai  Hospital  from  1938  to  1947,  inclusive,  were 
reviewed.  This  encompassed  the  sulfonamide  period  beginning  with  the  year 
1938  and  the  penicillin  period  starting  in  1945.  The  analysis  was  conducted  in 
the  same  manner  as  in  the  first  investigation  so  that  a  fair  comparison  could  be 
made. 

We  ivish  to  emphasize  that  this  analysis  is  in  no  ivay  related  to  operative  mortality, 
but  is  solely  concerned  with  the  question  of  irhy  patients  die  after  operation. 

It  is  to  be  noted  (table  1)  that  during  the  decade  from  1938  to  1947  there  has 
been  a  gradual  decrease  in  the  number  of  post  mortems  to  include  in  our  series. 
In  1947,  there  were  only  41  cases  as  compared  with  107  in  1938.  This  is  undoubt- 
edly due  to  a  decrease  in  operative  mortahty  because  the  percentage  of  post 
mortems  obtained  during  this  period  has  remained  fairly  constant  (table  1), 
while  the  number  of  operations  performed  in  the  Hospital  has  increased.  Further- 
more, the  average  percentage  of  post  mortems  obtained  (44%)^  is  sufficient  to 
give  an  accurate  picture  of  the  entire  problem  of  postoperative  deaths. 

As  in  the  first  analysis,  the  post  mortem  examinations  of  all  patients  dying 
within  48  hours  after  operation  were  excluded.  These  were  mainly  deaths  due  to 
shock  and  hemorrhage,  and  of  patients  operated  upon  in  a  serious  or  possibly 
moribund  condition.  In  most  of  these  cases,  it  is  difficult  to  determine  accurately 
the  cause  of  death  in  relation  to  the  operative  procedure.  All  postmortem  exami- 

*  From  the  Laboi'atories  of  The  Mount  Sinai  Hospital,  Division  of  Pathology. 
'  The  percentage  of  post  mortem  examinations  obtained  upon  surgical  patients  is  not 
available.  The  figures  used  are  for  all  Hospital  deaths  and  post  mortems. 
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nations  which  were  not  .sufficient ly  complete  for  the  establishment  of  a  definite 
cause  of  death  were  also  omitted.  Deaths  after  readmission,  as  well  as  those 
occurring  after  transfer  to  the  medical  service,  were  also  excluded.  All  patients 
remaining  on  the  surgical  service  were  included,  I'egardless  of  how  long  i)ost- 
operatively  death  occurred. 

In  the  post  mortem  protocol  at  The  Mount  Sinai  Hospital,  it  is  customary  for 
the  pathologist  performing  the  examination  to  list  a  "Cause  or  Causes  of  Death" 
at  the  end  of  the  report.  These  causes  of  death  have  been  utilized  in  compiling 
these  statistics.  We  believe  that  this  lessens  to  a  great  degree  the  possil)ility  of 
human  error  in  interpreting  a  typewritten  report.  The  individual  performing  the 
examination  can  best  weigh  the  relative  importance  of  the  findings  at  the  time 

TABLE  1 


Hospital  statislics'f 


YEAR 

HOSPITAL 
OPERATIONS 

CASES  IN  THIS 
SERIES 

TOTAL  DEATHS 
IN  HOSPITAL 

TOTAL 
POST  MORTEMS 

PER  CENT 
POST  MORTEMS 
OnTAINED 

1938 

* 

107 

808 

400 

50 

1939 

* 

91 

799 

344 

43 

1940 

9538 

89 

733 

341 

47 

1941 

9831 

79 

735 

328 

45 

1942 

10321 

75 

706 

326 

46 

1943 

10513 

70 

810 

323 

40 

1944 

102.38 

65 

750 

321 

43 

1945 

9930 

51 

688 

281 

41 

1946 

9822 

41 

679 

273 

40 

1947 

9956 

41 

659 

296 

45 

*  Not  available. 

t  Surgical  statistics  are  not  kept  separately,  therefore,  total  Hospital  deaths  and  post 
mortems  have  been  used. 


of  obser\'ation.  In  a  small  number  of  cases,  however,  where  no  cause  of  death 
was  stated,  we  have  classifietl  the  cause  after  careful  analysis  of  the  protocol. 

We  have  used  the  same  categories  for  causes  of  death  as  in  the  first  analysis. 
They  are  as  follows: 

1.  The  Oi'iginal  Disease:  If  any  infection  was  found  at  the  time  of  operation 
and  the  death  was  due  to  a  progression  of  this  infection,  the  case  was  placed 
in  this  category. 

2.  Suppui'ation :  If  supi)urution  occurred  inpatients  in  whom  there  was  no  in- 
fection at  the  time  of  operation,  l)ut  where  the  post  mortem  examination 
revealed  recent  infection  related  to  the  operative  field. 

3.  Suppuration  plus  a  Systemic  Disease:  If  a  severe  systemic  disease,  such  as 
generalized  arteriosclerosis,  chronic  myocarditis,  or  renal  disease,  was  found 
in  conjunction  with  a  localized  .stippurative  process. 

4.  Suppuration  plus  Pneumonia:  If  lK)th  pathologic  conditions  were  pre.sent 
and  }x)th  were  thought  to  be  impoi'tant  factors  in  causing  death. 

5.  Pneumonia. 
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(3.  Pneumonia  plus  Systemic  Disease:  The  presence  of  a  severe  systemic 
disease,  as  in  (Iroup  3,  in  a  patient  tlying  from  terminal  l)ronchopneumonia 
would  place  the  case  in  this  category. 

7.  Miscellaneous  Causes.  (Listed  separately  in  table  1.) 

The  tables  have  been  made  to  conform  to  those  in  the  previous  paper  and, 
wherever  possible,  the  results  of  the  first  analysis  have  Ijeen  incorporated  for 
comparison.  In  all  the  tables,  the  cases  have  been  divided  into  those  patients  who 
received  chemo-  and/  or  antibiotic  therapy  and  those  who  received  none.  Table 
2  shows  the  pei'centage  of  patients  who  i'ecei\'ed  such  therapy  in  each  year. 


TABLE  2 

Cases  receiving  chemo-and/or  antibiotic  thernptj 


YEAR 

TOTAL  CASES 

RECEIVED  THERAPY 

PER  CENT 

1938 

107 

17 

16* 

1939 

91 

29 

32* 

1940 

89 

45 

49* 

1941 

79 

31 

39* 

1942 

75 

30 

40* 

1943 

70 

33 

47* 

1944 

65 

41 

63* 

1945 

51 

36 

71t 

1946 

41 

39 

95t 

1947 

41 

40 

97§ 

Total  

709 

341 

48 

*  Received  only  sulfonamides. 

t  17  received  only  sulfonamides,  11  received  only  penicillin,  7  received  penicillin  and 
sulfonamides,  1  received  penicillin,  sulfonamides,  and  streptomycin. 

X  20  received  only  penicillin.  3  received  only  sulfonamides,  14  received  penicillin  and 
sulfonamides,  1  received  penicillin  and  streptomycin,  1  received  penicillin,  sulfonamides 
and  streptomycin. 

§  23  received  only  penicillin,  12  received  penicillin  and  sulfonamides,  2  received  penicil- 
lin and  streptomycin,  3  received  penicillin,  sulfonamides,  and  streptomycin. 

The  chemotherapeutic  agents  used  were  the  various  sulfonamides  which  were 
given  in  the  manner  and  dosage  common  to  the  various  techniciues  pre\'ailing 
during  the  years  reviewed.  Penicillin  was  the  main  antibiotic  used.  Only  five 
patients  received  streptomycin. 

In  the  early  days  of  chemotherapy  and  antibiotic  therapy,  the  required  doses 
for  adequate  therapeusis  were  not  clearly  defined.  No  case  was  considered  to 
have  received  such  therapy  unless  it  had  been  administered  in  what  is  now 
considered  to  be  adecjuate  amounts.  Furthermore,  if  a  patient  only  received 
these  drugs  for  a  day  or  two  before  death  (usually  after  infection  had  been  dis- 
covered), the  case  was  placed  in  the  no  therapy  group.  We  wish  to  emphasize 
that  in  respect  to  both  the  chemotherapy  and  the  penicillin  administered, 
whenever  there  was  a  douljt  as  to  the  full  dosage  of  the  drug,  such  cases  were 
placed  in  the  no  therapy  group. 
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Attention  is  also  called  to  the  fact  that  the  two  groups  (those  thai  i-eceixcil 
antibacterial  therapy  and  those  that  received  none)  were  in  no  measure  conticil 
groups.  It  is  only  by  chance  that  approximately  fifty  per  cent  of  the  cases  fell 
into  each  group.  From  table  2,  it  is  e\Mdent  that  the  great  variation  in  the 
percentage  of  those  receiving  chemo-  and/or  antibiotic  therapy  in  various  years 
precludes  any  possibility  of  using  the  one  group  as  a  control.  Furthermore, 
alth(jugh  all  patients  were  gravely  ill,  it  is  most  likely  that  antibacterial  therapy 
was  given  to  those  who  were  either  considered  to  be  most  seriously  ill  or  in  whom 
suppuration  or  pneumonia  was  suspected  or  discovered  early  in  the  postoperative 
course. 

As  in  the  study  made  in  1930,  various  large  groups  of  cases  have  been  analyzed 
separately  merely  because  they  comprise  a  number  sufficient  to  warrant  such 
analysis.  They  are:  operations  on  the  (1)  gastrointestinal  tract,  excluding  trans- 
thoracic operations  and  appendectomies;  (2)  genitourinary  tract;  (3)  liver,  gall 
bladder,  bile  ducts,  and  pancreas;  (4)  exploratoiy  laparotomies;  and  (5)  a  group 
which  had  no  counterpart  in  the  earlier  analysis,  namely,  thoracic  operations, 
including  transthoracic  operations  upon  the  oesophagus  and  stomach. 

Table  3  shows  the  causes  of  death  in  the  entire  series  of  709  cases  as  com- 
pared with  the  800  cases  })efore  1930.  It  reveals  a  reduction  in  death  from  the 
original  disease  from  42  per  cent  to  34  per  cent,  an  increase  in  deaths  from 
pneumonia  from  8  per  cent  to  11  per  cent,  and  an  increase  in  miscellaneous 
causes  from  15.5  per  cent  to  23  per  cent.  Despite  the  administration  of  chemo- 
and/or  antibiotic  therapy  in  adequate  doses  to  48  per  cent  of  the  cases  in  the 
present  series  the  percentage  of  deaths  from  suppuration  occurring  after  opera- 
tion remained  practically  the  same. 

The  decrease  in  deaths  from  the  original  disease  occurs  almost  entirely  in  the 
suppiu-ative  group  (table  5);  in  fact,  there  was  an  increase  of  1  per  cent  in  such 
deaths  in  the  nonsuppurati\-e  group  (table  4).  It  should  be  stated  here  that  those 
cases  in  wliich  gross  pus,  purulent  material,  or  fluids  with  positive  bacteriologic 
culture  was  present  at  operation  were  classiHed  as  suppurative.  When  a  patient 
in  this  classification  died  from  suppuration,  the  mortality  was  considered  as  one 
due  to  the  original  disease. 

The  increase  of  3  per  cent  in  deaths  from  pneumonia  may  be  due  in  part  to 
the  increased  number  of  thoracic  cases  in  this  series.  There  were  101  thoiacic 
operations  (including  10  exploratory  thoracotomies)  in  this  series,  with  a  mor- 
tality of  15  per  cent  from  pneumonia.  In  the  remaining  008  cases  the  mortality 
from  pneumonia  was  only  10.2  per  cent,  but  this  was  still  2.2  per  cent  greater 
than  the  earlier  series. 

The  remai'kable  similarity  in  the  causes  of  death  of  patients  who  received 
chemo-  and/ or  antibiotic  therapy  and  those  who  did  not  is  to  be  noted.  There 
was  a  slight  difference  in  two  categories:  of  the  patients  receiving  therapy,  32 
per  cent  died  from  their  original  disease  as  compared  with  36  per  cent  of  those 
who  received  no  therapy  and  25  per  cent  died  from  suppuration  in  the  treated 
group  as  compared  with  21  per  cent  in  the  untreated  group.  This  paradoxical 
finding  will  be  discussed  later.  The  marked  increase  in  the  numbei-  of  deaths 
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from  pulmonary  omboli-sm  in  tlie  miscellaneous  category  is  of  significance.  In 
fact,  the  number  (58  or  8.2  per  cent)  is  sufficient  to  warrant  a  separate  classi- 

TABLE  3 


Causes  of  death 


RECEIVED 

RECEIVED  no 

800  CASES 

709  CASES 

CHEMOTHERAPY 

CHEMOTHERAPY 

BEFORE  1930 

19.18- 

-1947 

and/or  ANTI- 

OR 

ANTI- 

BIOTICS  48% 

BIOTICS  52% 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

336 

42.0 

240 

34 . 0 

lOS 

32.0 

132 

36.0 

Suppuration  

204 

25.5 

162 

23.0 

85 

25.0 

77 

21.0 

Suppuration  plus  systemic  dis- 

ease   

12 

1.5 

18 

2.0 

8 

2.0 

10 

3.0 

Suppuration  ])Ius  pneumonia.  .  . 

32 

4.0 

29 

4.0 

13 

4.0 

16 

4.0 

Pneumotiia  

62 

8.0 

77 

11.0 

38 

11.0 

39 

11.0 

Pneumonia  plus  systemic  dis- 

ease   

28 

3.5 

22 

3.0 

10 

3.0 

12 

3.0 

Miscellaneous  

126 

15.5 

161 

23.0 

79 

23.0 

82 

22.0 

Total    

800 

100.0 

709 

100.0 

341 

100.0 

368 

100.0 

25 


Miscellaneous  causes 
before  1930 

Cardiac  disease  and  ar- 
teriosclerosis   34 

Embolism  and  throm- 
bosis   

Ileus  (non-i)erito- 

nitic )   23 

Hemorrhage   16 

Renal  disease   9 

Pulmonary  tuberculo- 
sis  

Duodenal  fistula  

Acute  yellow  atrophy. . 

Pulmonary  atelecta- 
sis  

Ruptured  urinary  blad- 
der*  

Acute  appendicitis*. . .  . 

Acute  pancreatitis*.  . .  . 

Tetanus  


Miscellaneous  causes 
11)38-1947 


lill 

33 
11 


Pulmonary  embolism 

Cardiac  failure  

Coronary  occlusion .  . 

Hemorrhage   8 

Cerebral  accident   6 

Intestinal  obstruc- 
tion   6 

Hepatic  insufficiency. . .  4 

Atelectasis   4 

Hemoglobinuric  ne- 
phrosis   4 

Bleeding  peptic  ulcer*  .  3 

Renal  disease*   3 

Pulmonary  oedema ....  2 

Shock....'   2 

Perforated    gall  blad- 
der*  2 

Infarcted  intestine*. ...  2 

Pancreatic  necrosis* ...  1 


Air  embolism  

Ileus  (non-peritonitic)  .  . 

Lung  abscess*  

Perforation  of  colon*  .  .  . 

Duodenal  leak  

Uremia  

Pyelonephritis  

Tuberculosis    of  adre- 
nals   

Mastoid  sepsis*  

Perforated  ulcer*  

Suicide  

Perforated  aneurysm*. .  . 


161 


126 

Unassociated  with  original  disease. 


fication.  In  the  first  series,  deaths  from  emhohsm  and  thromliosis  were  grouped 
together  and  only  totaled  25  (3  per  cent).  This  increase  in  deaths  from  pulmonary 
embolism  is  all  the  more  interesting  because  only  in  the  last  decade  has  the 
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importance  of  phlcl)()tliroml)<)>si.s  and  its  iclation  to  embolism  been  appreciated. 
Furthermore,  durinjj;  the  hxst  few  years  covered  by  this  analysis,  vigorous  efforts 
were  made  to  prevent  the  occurrence  of  phlebotliromi)osis.  Once  its  presence  was 
diagnosed,  vein  ligation  and  anticoagulant  therapy  was  practiced  upon  some  of 
the  surgical  patients.  Table  (J  shows  the  number  of  deaths  from  pulmonary 

TABLE  4 


Nonsuppurative  cases 


CAUSES  OF  DEATH 

521  CASES 
BEFORE  1930 

511  CASES 

1938-1947 

RECEIVED 
CHEMOTHER.UPY 
AND/OR  ANTI- 
BIOTICS 47% 

RECEIVED  no 
CHEMOTHERAPY 
OR  ANTI- 
BIOTICS 53% 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

Suppuration  

Suppuration  plus  systemic  disease.  . 
Suppuration  plus  ])neumonia  

Pneumonia  plus  systemic  disease. . . 
Miscellaneous  

89 
204 
12 
22 
57 
27 
110 

17.0 

91 
162 
11 
25 
66 
19 
137 

18.0 

30 
85 

7 
11 
33 

8 
65 

13.0 

61 
77 
4 
14 
33 
11 
72 

22.0 

39.0 

31.0 

|36.0| 

28.0 

3.0 
4.0 
11.0 
5.0 

2.0 
5.0 
13.0 
4.0 

3.0 
5.0 

14.0 
3.0 

26.0 

2.0 
5.0 

12.0 
4.0 

27.0 

21. o| 

27.0 

Total  

521 

511 

239 

272 

TABLE  5 
Suppurative  cases 


RECEIVED 

RECEIVED  no 

CHEMOTHERAPY 

CHEMOTHERAPY 

279  CASES 

198  CASES 

AND/oR 

OR 

CAUSES  OF  DE.4TH 

BEFORE  1930 

1938-1947 

ANTIBIOTICS 

ANTIBIOTICS 

|5T%1 

[49%! 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  tlisease  

247 

|88.5 

149 

|75.0 

78 

76.0 

71 

74.0 

Su|)i)urat  ion  

Sui)])ur;ition  ))lus  systemic  disease.... 

0 

7 

4.0 

1 

1.0 

6 

6.0 

Su])])ur:il  ion  plus  pneumonia  

10 

3.5 

4 

2.0 

2 

2.0 

2 

2.0 

Pneumonia  

5 

1.5 

11 

5.0 

5 

5.0 

6 

6.0 

Pneumonia  plus  systemic  disease  

1 

.5 

3 

2.0 

2 

2.0 

1 

1.0 

Miscellaneous  

16 

6.0 

24 

12.0 

14 

14.0 

10 

11.0 

Total  

279 

198 

102 

96 

emboli.sm  occurring  in  each  year.  In  the  last  two  years,  194G  and  1947,  9.7  per 
cent  of  the  postmortem  examinations  disclosed  that  pulmonary  embolism  was 
the  cause  of  death. 

Table  4  comprises  the  cases  in  whicli  no  suppuration  was  present  at  the  time 
of  operation.  The  main  differences  between  this  group  and  the  comparable  one 
in  the  first  series  are  a  reduction  of  8  per  cent  in  deaths  from  postoperative 
suppuration  and  an  increase  of  6  per  cent  in  deaths  from  miscellaneous  causes, 
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in  great  part  made  up  of  an  increase  in  the  niimbei'  of  pulmonary  embolisms. 
One  would  like  to  ascribe  this  reduction  of  8  per  cent  in  deaths  from  suppuration 
to  the  advent  of  chemo-  and/or  antibiotic  therapy,  but  we  find  a  reduction  of 
11  per  cent  in  deaths  from  suppuration  in  the  untreated  cases  in  the  present 
series  as  compared  with  the  first  series.  This  reduction  must,  therefore,  be  as- 
cribed to  the  improvement  in  the  art  of  surgery.  In  the  treated  group,  we  find  the 
deaths  from  suppuration  8  per  cent  higher  than  in  the  untreated  group  and 
only  3  per  cent  less  than  in  the  series  before  1930.  This  paradoxical  finding  is 
probably  due  to  the  fact  that  chemo-  and/or  antibiotic  therapy  was  given  in 
greater  frequency  when  postoperative  infection  was  anticipated  or  suspected 
early  in  the  postoperative  course. 

TABLE  6 


Pulmonary  embolism 


YEAR 

POST  MORTEMS 

PULMONARY  EMBOLISM 

PER  CENT 

1938 

107 

6 

5.6 

1939 

91 

6 

6.6 

1940 

89 

5 

5.6 

1941 

79 

10 

12.6 

1942 

75 

8 

10.6 

1943 

70 

3 

4.3 

1944 

65 

11 

16.9 

1945 

51 

1 

1.9 

1946 

41 

4 

9.7 

1947 

41 

4 

9.7 

Total  

709 

5s 

8.2 

The  reduction  in  the  percentage  of  those  who  died  from  their  original  infec- 
tion (table  5)  is  not  necessarily  evidence  of  an  effect  produced  by  the  introduc- 
tion of  chemo-  and/or  antibiotic  therapy,  for  in  this  table,  we  also  see  that  the 
same  percentage  of  patients  died  from  their  original  infection  whether  or  not 
they  received  therapy.  Once  again  we  wish  to  reiterate  that  we  are  analyzing 
postmortem  examinations  and  are  in  no  way  concerned  with  the  patients  who 
survived  operations  for  suppuration  with  the  aid  of  the  sulfonamides  and  peni- 
cillin. 

An  analysis  of  the  non-suppurative  gastrointestinal  cases  (table  7)  shows  that 
the  percentage  of  deaths  from  postoperative  suppuration  is  practically  the 
same  in  both  series  and  also  whether  or  not  chemo-  and/or  antibiotic  therapy 
was  given.  This  may  be  explained  by  the  fact  that  although  the  technicjue  of 
intestinal  surgery  has  progressed  since  the  1920s,  and  postoperative  mortality 
has  been  greatly  reduced,  the  main  cause  of  postoperative  peritonitis  can  usually 
be  attributed  to  a  dehiscence  at  an  anastomotic  area.  When  this  complication 
ensues,  the  administration  of  antibiotic  therapy  will  probably  have  little  influ- 
ence upon  the  final  outcome. 
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In  tal)le  8,  the  comparison  of  the  intestinal  cases  in  wliicli  suppuration  was 
|)resent  at  tlie  time  of  operation  shows  a  considerable  decrease  in  deaths  from 
the  original  suppui'ation.  This  was  (hie  not  only  to  the  use  of  chomo-  and/or 

TABLE  7 


Gastroinleslinal  cases  nonsuppurative 
(Excluding  transthoracic  operations  and  appendectomies) 


RECEIVED 

RECEIVED  no 

CHEMOTHERAPY 

CHEMOTHERAPY 

246  CASES 

224  CASES 

and/or 

OR 

CAUSES  OF  DEATH 

BEFORE  1930 

1938-1947 

ANTIBIOTICS 

ANTIBIOTICS 

1  56%  1 

1  44%  1 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

28 

11.0 

26 

12.0 

11 

9.0 

15 

15.0 

Suppuration  

109 

4.1.0 

100 

4.").0 

57 

|46.0 

43 

1  43.0 

Suppuration  plus  systemic  disease. . . . 

9 

4.0 

6 

3.0 

5 

4.0 

1 

1.0 

Suppuration  jjlus  pneumonia  

15 

6.0 

11 

4.0 

8 

6.0 

3 

3.0 

Pneumonia .   

30 

12.0 

27 

12.0 

14 

11.0 

13 

13.0 

Pneumonia  plus  sj'steraic  disease. . . . 

16 

6.0 

6 

3.0 

2 

2.0 

4 

4.0 

Miscellaneous  

39 

16.0 

48 

21. 

28 

22.0 

20 

20.0 

Total  

246 

224 

125 

99 

TABLE  8 

Gastrointestinal  cases  suppurative 
(Excluding  transthoracic  operations  and  appendectomies) 


C.WSES  OF  DE.iTH 

46  CASES 
BEFORE  1930 

52  CASES 

1938-1947 

RECEIVED 
CHEMOTHERAPY 
AND/OR 
ANTIBIOTICS 

1  1 

RECEIVED  no 
CHEMOTHERAPY 
OR 

ANTIBIOTICS 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

Suppuration  

Suppuration  plus  systemic  disease. . . . 

Suppuration  plus  pneumonia  

i'neumonia  

Pneumonia  plus  systemic  disease. . .  . 
.Miscellaneous  

43 

0 
2 
0 
1 
0 

41 

2 
1 

4 
0 
4 

19 

0 
1 
3 
0 
2 

22 

2 
0 
1 
0 
2 

94.0 

78.0 

76.0 

80.0 

4.0 
2.0 

4.0 
2.0 
8.0 

8.0 

4.0 
12.0 

8.0 

8.0 
4.0 
8.0 

Total  

46 

52 

25 

27 

antibiotic  therapy,  as  shown  by  the  decrease  w^hich  occurred  in  the  untreated 
R-roup  as  well  as  in  the  treated  cases,  but  also  to  the  use  of  better  supportive 
therapy  and  more  thorough  methods  of  drainage. 

In  the  postmortem  examinations  of  patients  dying  after  genitourinary  opera- 
tions, w'e  find  the  greatest  reduction  in  deaths  from  suppuration  originating 
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postoperatixely.  Thai  tliis  cannot  be  a.scril)ed  entii'ely  to  antibacterial  therapy 
is  shown  by  the  marked  reduction  w  liicli  occurred  in  the  cases  which  received  no 
therapy  (tal>le  9).  There  was  an  appreciable  increase  in  deatlis  from  miscel- 
laneous causes.  This  apparently  always  occurs  when  suppuration  as  a  cause  of 
death  decreases. 

TABLE  9 

Genitourinary  cases  non-suppuralive 


CAUSES  OF  DEATH 


Original  disease  

Suppuration  

Suppuration  plus  systemic  disease 

Suppuration  plus  pneumonia  

Pneumonia  

Pneumonia  plus  sj'stemic  disease 
Miscellaneous  

Total  


55  CASES 
BEFORE  1930 


No. 


% 


67  CASES 

1938-1947 


No. 


% 


5 
24 

0 

4 
10 

1 
11 


!>.() 


44.0 


7.0 
18.0 
2.0 


20.0 


13 
3 
5 
5 
4 

24 


1(1.0 


received 
chemotherapy 
and/or 
antibiotics 

OED 


No. 


19.0 


5.0 
7.0 
7.0 
6.0 


36.0 


/ 
1 
0 
1 
2 
10 


% 


19.0 


27.0 


4.0 

4.0 
8.0 
38.0 


55 


67 


26 


TABLE  10 

Genitourinary  cases  suppurative 


CAUSES  OF  DEATH 


21  CASES 
BEFORE  1930 


Original  disease  

Suppuration  

Su])i)urati()n  plus  systemic  disease. . . . 

Suppuration  plus  pneumonia  

Pneumonia  

Pneumonia  plus  systemic  disease.. .  . 
Miscellaneous  

Total  


No. 


20 

0 
0 
0 
0 
1 


21 


95.0 


5.0 


26  CASES 

1938-1947 


No. 


21 

2 
1 
0 
0 
2 


26 


80.0 


8.0 
4.0 


8.0 


RECEIVED 
CHEMOTHERAPY 
AND/OR 
.ANTIBIOTICS 
I  70%  I 


No. 


15 

1 
1 
0 
0 
1 


18 


82.0 

6.0 
6.0 

6.0 


The  number  of  cases  of  liver,  gall  bladder,  bile  ducts,  and  pancreas  operations 
is  too  small  to  warrant  critical  analysis,  (tables  11  and  12).  It  is  interesting  to 
note  the  decrease  in  miscellaneous  causes  in  this  group — the  only  group  which 
shows  such  a  decrease.  This  may  be  explained  by  the  fact  that  in  the  earlier 
series,  75  per  cent  of  the  miscellaneous  causes  of  death  in  this  group  were  hem- 
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orrluige,  cardiac  failure,  and  noii-pciitoiiitic  ileus,  and  important  innovations 
liav'e  since  been  made  in  the  prevention  and  contiol  of  these  complications. 

Table  13,  an  analysis  of  the  cases  of  exploratory  laparotomy  which  came  to 
postmortem  examination,  is  included  for  the  sake  of  completeness.  The  number 

TABLE  11 


Liver-gall  bladder-bile  ducts  and  pancreas  cases  non-suppurative 


RECEIVED 

RECEIVED  no 

CHEMOTHERAPY 

CHEMOTHERAPY 

64  CASES 

58  CASES 

AjN'D/oR 

OR 

CAUSES  OF  DEATH 

BEFORE  1930 

1938-1947 

ANTIBIOTICS 

ANTIBIOTICS 

1  31%  ( 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

10 

16.0 

18 

31.0 

3 

17.0 

15 

37.5 

Suppuration  

23 

36.0 

20 

34.0 

7 

39.0 

13 

32.5 

Suppuration  plus  systemic  disease. . . . 

0 

0 

0 

0 

Suppuration  plus  pneumonia  

3 

5.0 

5 

9.0 

1 

5.0 

4 

10.0 

Pneumonia  

5 

8.0 

3 

5.0 

2 

11.0 

1 

2.5 

Pneumonia  plus  systemic  disease. . .  . 

2 

3.0 

4 

7.0 

2 

11.0 

2 

5.0 

Miscellaneous  

21 

|32.0 

8 

1  14.0 

3 

17.0 

5 

12.5 

Total  

64 

58 

18 

40 

TABLE  12 

Liver-gall  bladder-bile  duels-  and  pancreas  cases  suppurative 


RECEIVED 

RECEIVED  no 

CHEMOTHERAPY 

CHEMOTHERAPY 

27  CASES 
BEFORF,  19.?n 

20  CASES 
1938-1947 

AND/OR 

OR 

CAUSES  OF  DE.\TH 

ANTIBIOTICS 

.ANTIBIOTICS 

5% 

45% 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

20 

74.0 

13 

65.0 

9 

82.0 

4 

45.0 

Suppuration  

Suppuration  plus  systemic  disease. . . . 

0 

0 

0 

0 

Suppuration  plus  pneumonia  

2 

7.0 

1 

5.0 

0 

1 

11.0 

Pneumonia  

1 

4.0 

2 

10.0 

1 

9.0 

1 

11.0 

Pneumonia  plus  systemic  disease. .  .  . 

0 

1 

5.0 

0 

1 

11.0 

Miscellaneous  

4 

15.0 

3 

15.0 

1 

9.0 

2 

22.0 

Total  

27 

20 

11 

9 

(27)  is  too  small  to  evaluate  accurately  and,  furthermore,  only  5  of  these  pa- 
tients received  therapy. 

Transthoracic  operations  upon  the  stomach  and  oesophagus  have  been  in- 
cluded in  the  thoracic  group  (table  14).  These  figures  show  similarity  to  the  other 
groups.  The  one  interesting  feature  is  the  smaller  percentage  of  deaths  from 
postoperative  suppuration  in  the  cases  treated  with  chemo-  and/or  antibiotic 
therapy.  On  the  other  hand,  this  same  group  had  a  much  larger  percentage  of 
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(leatlis  from  pneiunoniu.  Tliis  would  indicate,  and  it  is  evident  clinically,  that 
such  therapy  is  especially  efficacious  in  coml)attinj>;  pleural  infection  hut  has 
little  effect  upon  suppurative  hronchopncnuuonia,  the  type  of  pneumonitis  which 
usually  develops  postoperati\'ely. 


TABLE  13 

Ex ploratory  laparotomies 


NON-SUPPURATIVE 

SUPPUR.\TIVE 

CAUSES  OF  DEATH 

47  Cases 

24  Cases 

7  Cases 

3  Cases 

before  1930 

1938-1947 

before  1930 

1938-1947 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

26 

55.0 

11 

46.0 

6 

86.0 

3 

10). 0 

Suppuration  

10 

21.0 

5 

21.0 

Suppuration  plus  systemic  disease. . . . 

0 

0 

0 

0 

Suppuration  plus  pneumonia  

0 

0 

1 

14.0 

0 

Pneumonia  

2 

5.0 

2 

8.0 

0 

0 

Pneumonia  plus  systemic  disease..  .  . 

3 

6.0 

0 

0 

0 

Miscellaneous  

6 

13.0 

6 

25.0 

0 

0 

Total  

47 

24 

7 

3 

TABLE  14 

Thoracic  cases 

(Excluding  explorations  but  including  transtfioracic  operations  on  oesophagus  and 

stomach) 

NON-SUPPURATIVE   56  CASES        |  SUPPURATIVE   35  CASES 


Received 

Received  no 

Received 

Received  no 

Chemotherapy 

Chemotherapy 

Chemotherapy 

Chemotherapy 

CAUSES  OF  DEATH 

and/or 

or  Antibiotics 

and/or 

or  Antibiotics 

Antibiotics 

Antibiotics 

6 

8% 

32% 

37% 

63% 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

2 

5.0 

1 

5.5 

9 

70.0 

19 

86.0 

Supinirat  ion  

9 

|24.0 

8 

|45.0| 

Suppuration  ])Ius systemic  disease. . . . 

1 

2.5 

0 

0 

1 

4.5 

Suppuration  plus  pneumonia  

1 

2.5 

1 

5.5 

0 

n 

10 

26.0 

1 

5.5 

0 

1 

4.5 

Pneumonia  plus  systemic  disease. .  .  . 

1 

2.5 

1 

5.5 

2 

15.0 

0 

Miscellaneous  

14 

37.0 

6 

33.0 

2 

15.0 

1 

4.5 

Total  

38 

18 

13 

22 

In  this  series,  there  were  95  patients  who  received  penicillin,  with  or  without 
other  antibacterial  drugs.  Table  15  shows  the  causes  of  death  in  this  group,  which 
comprises  71  per  cent  of  the  cases  from  1945  through  1947.  It  is  difficult  to 
evaluate  these  figures  because,  as  has  l^een  stated  previously,  this  group  is 
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undoubtedly  heavily  \vei<^hted  with  those  patients  in  whom  .suppiu'ul.ion  was 
s(>vere  and  in  whona  a  fatal  issue  was  anticipated. 

In  any  statistical  analysis  of  a  largo  number  of  cases,  with  their  many  inter- 
related factors,  the  intei'pretation  of  the  figures  may  lead  to  errors.  We  have 
iv'wd  to  avoid  such  errors  by  drawing  (Mily  some  general  conclusions.  We  believe 
tliat,  from  tlie  material  at  hand,  our  conclusions  are  justified. 

TABLE  15 


Ninety-five  cases  receiving  penicillin* 


NON-SUPPURATIVE 

TOTAL  CASES 

CASES 

SUPPURATIVE  CASES 

CAUSES  OF  DEATH 

No. 

% 

No. 

% 

No. 

% 

Original  disease  

29 

30.5 

14 

18.5 

15 

75 

Suppuration  

26 

27.5 

26 

34.5 

0 

Suppuration  plus  sv.stemic  disease  

0 

0 

1 

Suppuration  plus  pneumonia  

3 

3.0 

2 

2.5 

5 

Pneumonia  

7 

7.5 

6 

8.0 

1 

5 

Pneumonia  plus  systemic  disease  

2 

2.0 

2 

2.5 

0 

Miscellaneous  

28 

29.5 

25 

33.5 

3 

15 

Total  

95 

75 

20 

*  Received  only  penicillin — 54. 

The  remainder  also  received  sulfonamides  and  streptomycin  (table  2). 


CONCLUSIONS 

Mortality  figures  from  all  sides  proclaim  truthfully  the  remarkable  reduction 
in  postoperative  mortality  based  on  improvement  in  the  art  of  surgery,  scientific 
supportive  therapy,  and  on  the  sulfonamides  and  antibiotic  drugs.  Nevertheless, 
the  causes  of  death  which  existed  twenty  years  ago  exist  today.  They  have 
been  lost  sight  of  because  of  the  conspicuous  decrease  in  the  actual  number  of 
postoperative  deaths. 

Firstly,  suppuration,  whether  present  at  operation  or  developing  postopera- 
tively still  accounts  for  44  per  cent-  of  the  deaths,  despite  the  extraordinary 
efficacy  of  present  day  antibacterial  agents.  (In  the  first  series,  it  accounted  for 
56  per  cent  of  the  deaths.)  From  our  figures,  w^e  cannot  state  that  the  decrease 
in  the  percentage  of  deaths  from  suppuration  has  been  due  in  any  measure  to 
these  agents,  for  the  decrease  has  also  occurred  in  the  untreated  group. 

Secondly,  although  chemotherapy  and  penicillin  may  have  prevented  or  cured 
many  postoperative  pulmonary  infections,  this  postoperative  complication  is  a 
more  common  cause  of  death  in  this  series  than  in  the  earlier  one. 

Thirdly,  as  suppuration  has  decreased  as  a  cause  of  death,  there  has  been  an 
understandable  concomitant  increase  in  the  percentage  of  deaths  from  miscel- 

-  In  162  patients,  suppuration  developed  postoperatively;  in  149,  it  was  pre.sent  at  the 
time  of  operation. 
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laneous  causes;  l)ut  it  is  surprising  that  this  increase  has  been  almost  entirely 
confined  to  deaths  from  jnilmonary  embolism. 

SUMMARY 

An  analysis  of  709  postmortem  examinations  performed  upon  patients  dying 
after  operations  during  the  years  1938  to  1947,  inclusive,  has  been  compared  with 
a  similar  series  of  800  necropsies  performed  before  1930. 

The  causes  of  death  in  the  two  series  are  similar.  There  has  been  a  reduction 
in  the  percentage  of  deaths  due  to  suppuration,  a  slight  increase  in  the  percentage 
due  to  pneumonia,  and  a  surprising  increase  in  those  due  to  pulmonary  embolism. 


VASOMOTOR  RESPONSE  IN  HYSTERIA* 


SAMUEL  RICHARD  ROSEN,  M.D. 

The  cold  pretisor  tost  lias  been  in  use  since  1932  when  Hines  and  Brown  (1) 
found  that  cold  could  he  used  as  a  standard  stimulus  of  blootl  pressure  response. 
The  test  consists  of  a  1  minute  immersion  of  the  hand  in  ice  water,  average 
temperature  4°  Centigrade  to  ()°  Centigrade,  during  which  period  the  blood 
pressure  is  recorded  at  the  end  of  the  first  30  seconds  and  the  second  30  seconds. 
Prior  to  immersion  the  sul)ject  is  kept  at  rest  for  20  to  30  minutes  vmtil  constant 
blood  pressure  readings  are  available.  In  testing  571  normal  and  hypertensive 
patients,  288  normals  showed  a  mean  rise  of  11.4  mm.  Hg  systolic  and  10. G  mm. 
Ilg  diastolic,  127  organic  hypertensives  with  vascular  changes  in  the  optic  fundi 
showed  a  mean  rise  of  47.2  and  34.3  mm.  Hg  respectively,  while  60  hypertensives 
without  vascular  changes  in  the  fundi  showed  a  mean  rise  of  34.4  and  25.4  mm. 
Hg  respectively  (2)  (3). 

These  findings  have  been  supported  by  the  work  of  Ayman  and  Goldshine 
(4),  Yates  and  Wood  (5),  Briggs  and  Oerting  (6).  None  of  these  investigators 
found  an  average  rise  in  blood  pressure  of  less  than  9.7  mm.  Hg  systolic  and 
9.3  mm.  Hg  diastolic,  even  with  a  3  minute  immersion.  Sullivan  (7)  demonstrated 
that  the  cold  pressor  reaction  depends  upon  sudden  stimulation  of  the  cutaneous 
nerves  of  temperature  and  pain.  He  tested  a  syringomyelic  patient  with  a  transec- 
tion syndrome  with  complete  anesthesia  below  the  first  lumbar  dermatome.  The 
cold  pressor  test  on  the  hand  was  positive  while  that  on  the  foot  was  negative. 

The  work  that  is  reported  herein  was  done  over  a  10  year  period  beginning  in 
1940  with  a  project  to  study  the  cold  pressor  responses  of  agitated-depressive 
patients  before  and  after  shock  therapy.  However,  while  a  control  series  con- 
sisting of  hysterias  and  schizophrenias  was  being  tested,  it  was  found  that  all  4 
cases  of  hysteria  showed  very  slight  respon.ses,  1  case  even  registering  a  drop 
below  the  original  base  line  readings.  The  attempt  to  follow  up  on  this  finding 
was  dampened  by  the  paucity  of  cases  of  conversion  hysteria  that  occurred  in 
the  author's  experience  during  the  last  decade.  An  exception  was  presented 
during  the  war  but  unfortunately  the  situation  was  complicated  by  the  scarcity 
of  ice  in  the  tropical  military  areas  where  most  of  these  patients  were  seen. 
Several  opportunities  were  afforded  to  test  cases  where  the  differential  diagnosis 
lay  l)etween  hysteria  and  neurologic  pathology  where  in  the  latter  the  signs 
were  more  slow  in  appearance  than  the  symptoms. 

Since  the  war  a  few  more  cases  have  been  accumulated  from  private  practice 
and  on  the  Psychiatric  Service  of  the  Mt.  Sinai  Hospital.  The  case  material  and 
test  results  follow  a  note  on  2  additional  points  of  technic  that  were  introduced 
with  the  method.  First,  the  immersion  was  done  for  2  minutes  with  four  30 
second  readings.  This  was  done  because  it  was  felt  that  4  readings  might  give 
more  reliable  data  as  well  as  to  test  whether  the  painfid  stimulus  could  break 

*  From  tlip  Psychiatry  Service,  The  Mount  Sinai  Hospital,  New  York  City. 
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through  an  initial  paradoxical  response.  Second,  the  pulse  readings  were  taken 
simultaneously  with  the  blood  pressures  to  determine  whether  or  not  the  heart 
rate  might  show  any  parallel  or  otherwise  significant  changes. 

CASE  MATERIAL  AND  TEST  RESULTS 

1.  Control  Cases 

Hypertension  was  ruled  out  in  all  these  patients.  Final  diagnoses  were  veri- 
fied at  staiT  conferences. 

Case  1.  A.  N.,  32-year  old  housewife.  Diagnosis:  Psychoneurosis,  reactive  depression 
with  agitated  features. 

Basal  readings:  Blood  pressure  in  mm.  Hg,  124/78 — Pulse— 86  REMARKS 


Immersion:  30  sec. 

140/88 

96 

Patient  tense,  anx- 

ious. 

60  sec. 

158/94 

104 

Tension  increased. 

90  sec. 

158/92 

116 

Grimaces  of  pain. 

120  sec. 

158/95 

112 

Post-immersion: 

1  minute 

142/92 

98 

Tension  continues. 

5  minutes 

136/90 

90 

Asks  if  the  test  is  fin- 

ished. 

10  minutes 

128/92 

88 

Still  anxious. 

Average  Rise: 

+29/+14 

+21 

Case  2.  B.  D.,  54-year  old  salesman.  Diagnosis;  Involutional  melancholia,  manifested 
by  depression,  agitation,  hypochondriacal  delusions. 

Basal  Readings:  Blood  pressure  132/82— Pulse— 78  REMARKS 


Immersion:  30  sec. 

148/96 

88 

"It's  no  use.  This  won't  help  me." 

60  sec. 

150/100 

92 

"I'll  freeze  to  death." 

90  sec. 

150/100 

90 

"My  stomach  is  all  frozen." 

120  sec. 

152/98 

92 

Does  not  notice  end  of  immersion. 

Post-immersion : 

1  minute 

140/90 

88 

"It's  no  use.  My  brain  is  gone." 

10  minutes 

134/84 

80 

"I'm  never  going  to  get  better." 

Average  rise: 

+  18/+16 

+  12 

Case  3.  H.  E.  F.,  24-year  old  man,  unemployed.  Diagnosis:  Schizophrenia  with  hebe- 
phrenic and  paranoid  features. 


Basal  readings:  Blood 

pressure  120/75 — Pulse- 

-78 

REMARKS 

Immersion:  30  sec. 

140/100 

84 

"I  don't  like  this." 

60  sec. 

140/100 

96 

"It's  all  right  now." 

90  sec. 

146/100 

90 

Smiles  inappropriately. 

120  sec. 

146/100 

90 

Appears  to  be  slightly  anxious 

Post-immersion : 

1  minute 

130/90 

78 

Smile  reappears. 

8  minutes 

130/85 

78 

Average  rise: 

+23/+25 

f  12 

Case  4..  S.  O.,  28-year  old  man,  tailor's  assistant.  Diagnosis:  Psychoneurosis,  manifested 
by  neurocirculatory  asthenia  and  episodic  anxiety  attacks  when  tachycardia  occurs. 
Basal  readings:  Blood  pressure  116/74— Pulse— 54  REMARKS 
Immersion:  30  sec.  122/88  54    Patient  very  cooperative. 

60  sec.  128/100  54    "This  feels   cold,   but   I  don't 

mind." 
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90  sec.  130/92  66 

120  sec.  128/90  60    Slightly  tense,  but  insists  he  feels 

fine. 

Post-immersion : 

1  minute  120/80  54 

8  minutes  120/80  60 

Average  rise :  +11/21  +5 

Case  5.  W.  L.  L.,  23-.vear  old  male  student.  Diagnosis:  Pliychopathic  personality  with 
anxiety  state. 

Basal  readings:  Blood  pressure  128/70— Pulse— 78  REMARKS 
Immersion:  30  sec.  136/90  84    "I'll  try  anything  once." 

60  sec.  140/90  78 

90  sec.  145/90  72    Smiles  but  seems  tense. 

120  sec.  140/85  72 

Post-immersion : 

1  minute  130/82  72    Sigh  of  relief. 

8  minutes  128/78  78 

Averageri.se:  +12/-fl9  +1 

Case  6.  V.  R.,  28-  year  old  man,  an  accountant.  Diagnosis:  Psychosis,  unclassified. 

Basal  readings:  Blood  pressure  120/80— Pulse— 84  REMARKS 

Immersion :  30  sec.  130/90             114    Very  tense. 

60  sec.  150/90             120    Looks  frightened. 

90  sec.  145/90  108 

120  sec.  140/85              96    Much  more  at  ease. 
Post-immersion : 

1  minute  125/82  90 

8  minutes  125/82  84 

Average  rise:  -f21/+9  +25 

Case  7.  L.  S.,  29-year  old  farm  hand.  Diagnosis:  Psychosis,  Psychosis  with  mental  de- 
ficiency. 

Basal  readings:  Blood  pressure  122/78— Pulse— 90  REMARKS 

Immersion:  30  sec.  126/80  102    Ver3'  dull,  placid. 

60  sec.  124/72  96 

90  sec.  122/80  96 

120  sec.  122/80  90    No  change  throughout  test. 

Post-immersion : 

1  minute  124/84  96    Xo  response. 

8  minutes  124/82  96 

Average  rise:  +1/0  +6 

Case  8.  H.  R.  V.,  36-year  old  man.  unemployed.  Diagnosis:  Schizophrenia,  Hebe- 
phrenic type. 

Basal  readings:  Blood  pressure  118/76— Pulse— 90  REMARKS 
Immersion:  30  sec.  118/80  96    Silly  smile. 

60  sec.  126/80  96    "Now  I  know  I  have  water  in  my 

blood." 

90  sec.  132/84  102 

120  sec.  132/88  96 

Post-immersion : 

1  minute  122/78  90 

8  minutes  118/70  84 

Average  rise:  +9/+7  +8 
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Case  9.  A.  E.  C,  33-year  old  man,  a  reporter.  Diagnosis:  Ps\-chopathic  Personality 
with  chronic  alcoholism. 

Basal  readings:  Blood  pressure  124/72— Pulse— 72  REMARKS 

154/90 
158/96 
156/96 
150/92 


Immersion:  30  sec. 

60  sec. 
90  sec. 
120  sec. 


Post -immersion : 
1  minute 
8  minutes 

Average  rise: 


84    Cooperative  but  tense. 
90    "I  could  use  a  drink  now." 
78 

Do  3'ou  ever  do  this  test  with 
gin? 


72 


130/80 
126/72 
+30/+21 


72 
72 

+9 


Case  10.  N.  J.  McI.  29-year  truck  driver's  helper.  Diagnosis:  Schizophrenia,  Cata- 
tonic Type. 


Basal  readings:  Blood 

pressure  114/50 — Pulse- 

-72 

REMARKS 

Immersion:  30  sec. 

118/62 

78 

Flexibilitas  cerea. 

60  sec. 

126/70 

78 

Schnauzkrampf. 

90  sec. 

120/82 

78 

Moves  both  lower  extremities 

120  sec. 

126/88 

78 

Silly  smile. 

Post -immersion : 

1  minute 

118/62 

78 

8  minutes 

114/58 

72 

"I  like  this." 

Average  rise: 

+8/-f-25 

+6 

Case  11.  P.  A.  H.,  39-year  old  shipfitter.  Diagnosis: 

Schizophrenia;  Simple  Type. 

Basal  readings:  Blood 

pressure  142/82 — Pulse- 

-78 

REMARKS 

Immersion:  30  sec. 

176/106 

78 

Cooperative  but  tense. 

60  sec. 

180/108 

72 

Very  tense. 

90  sec. 

180/100 

72 

120  sec. 

180/90 

72 

Post-immersion: 

1  minute 

155/86 

72 

8  minutes 

142/80 

84 

Average  rise: 

+  13/+8 

-3 

Case  12.  S.  C,  28-year  old  salesman.  Diagnosis:  Schizophrenia,  Paraphrenia  Fantastica. 


Basal  readings:  Blood  pressure  112/76 — Pulse — 84 


REMARKS 


Immersion:  30  sec. 

122/80 

84 

Very  much  at  ease. 

60  sec. 

126/82 

78 

"This  is  nothing." 

90  sec. 

126/88 

90 

120  sec. 

126/86 

90 

Hums  to  himself. 

Post-immersion : 

1  minute 

118/75 

78 

Slight  sigh  of  relief. 

8  minutes 

116/76 

76 

Average  rise: 

+  13/-f8 

+  1 

2.  Cases 

of  Hysteria 

Case  13.  C.  A.,  a  15-year  old  very  well-developed  school  girl  was  known  as  "The  Seal" 
because  of  the  peculiar  grunting  sound  that  she  emitted  as  often  as  80  or  90  times  an  hour. 
Six  months  before  admission  to  the  Mosher  Memorial  Pavilion  of  the  Albany  Hospital  in 
1940,  she  had  developed  an  acute  but  unrequited  passion  for  a  new  family  physician.  This 
was  followed  by  a  4-day  episode  of  singultus  which  led  in  turn  to  globus  hystericus  with 
marked  air-swallowing.  It  was  in  the  expulsion  of  this  air  that  her  seal-like  roaring  mani- 
fested itself.  One  day  before  admission  she  developed  paralysis  of  both  lower  extremities. 
There  had  been  no  response  to  intravenous  sodium  amytal  given  by  the  family  physician  ( !) . 
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III  the  hosjiital  she  i-cgaincil  tho  use  of  her  legs  but  there  was  no  otlier  change  at  tlir  lime 
of  dischargf!. 

Mental  examination  showed  marked  "la  hellc  indifferenee"  with  regard  to  her  sympto- 
matology. No  deep  dynamics  could  be  worked  out .  A  diagnosis  was  made  of  I'sychoneurosis, 
Conversion  Hj-steria. 

Cold  pressor  test  was  done  on  the  day  before  discharge. 
Basal  readings:  Blood  pressure    98/58— Pulse— 84  REMARKS 


Immersion;  30  sec. 

60  sec. 
90  sec. 

120  sec. 

Post-immersion : 
1  minute 
10  minutes 
Average  rise : 


92/50  84 
90/40  (?)  78 

88/48  72    No  change  in  frequency  of  the 

grunting  sounds. 
88/52  84    Interest  in  the  procedure  very 

slight. 

94/60  90 
100/60  84 
+9/+11  +5 


Case  14--  D.  D.,  a  23-year  old  girl  of  moderate  development  and  marked  hirsutism  was 
admitted  to  the  Albany  Hospital  in  1940  for  epileptiform  seizures  of  3  years  duration.  She 
had  been  under  treatment  with  phenobarbital  for  the  greater  part  of  this  time  without 
change  in  sj'mptoms.  It  was  discovered  that  the  attacks  occurred  only  at  night  during 
sleep  and  usually  within  the  same  hour  night  after  night.  During  the  attack  it  was  noted 
that  the  patient's  movements  resembled  those  of  a  female  in  sexual  intercourse.  There  was 
none  of  the  classical  signs  of  the  epileptic  fit.  During  waking  hours  the  patient  showed 
marked  indifference  to  her  attacks  of  which  she  insisted  she  knew  nothing  except  what  she 
had  been  told. 

The  patient  made  an  excellent  response  to  confrontation  with  the  apparent  nature  of 
the  sj'mptoms.  She  recalled  as  a  girl  of  11  awakening  at  night  to  hear  her  parents  quarreling 
in  the  adjoining  bedroom.  As  she  strained  her  ears  to  hear  what  was  going  on  she  also  heard 
sounds  suggesting  sexual  intercourse.  Later  on  she  would  fantasy  herself  in  the  sexual  act. 
Eight  years  later  her  parents  were  divorced.  It  was  in  the  following  year  when  she  had 
become  involved  in  an  affair  with  a  man  22  years  her  senior  that  her  epileptiform  attacks 
began.  There  were  no  more  attacks  following  psychotherapy.  Phenobarbital  had  been  dis- 
continued after  the  attacks  were  witnessed.  A  diagnosis  was  made  of  Psychoneurosis,  Con- 
version Hj'steria,  Hysterical  Epileptiform  Seizures. 

A  Cold  pressor  test  was  performed  during  the  period  that  the  attacks  were  occurring. 


Basal  readings:  Blood  pressure  114/70 — Pulse — 84 


Immersion:  30  sec. 

60  sec. 
90  sec. 
120  sec. 

Post-immersion : 
1  minute 
10  minutes 
Average  rise: 


116/74 
118/76 
120/80 
115/72 


116/70 
112/68 
+3/-f5 


96 
90 
96 
96 


90 
84 
+  10 


REMARKS 
"Say,  this  is  cold!" 


'It  isn't  so  bad  now — I  guess  I'm 
numb !" 


Case  15.  B.  C,  a  20-year  old,  very  well-developed  woman  was  brought  to  the  Emergency 
Room  of  the  Albany  Hospital  in  1940  with  amnesia  for  identity  and  orientation  as  well  as 
pseudo-nominal  aphasia.  She  had  been  picked  up  by  the  police  as  she  was  aimlessly  wan- 
dering around  a  slum  area  in  the  early  morning.  She  had  to  be  taught  that  she  was  a  girl, 
that  she  was  in  a  hospital,  what  a  hospital  is,  such  names  as  spoon,  fork,  dish,  dress.  There 
was  a  eomi)lete  "la  belle  indifference"  as  to  her  identity  after  her  vocabulary  had  improved 
to  the  point  where  the  pseudo-nominal  aphasia  had  disappeared. 

During  and  following  intravenous  sodium  amytal  a  classical  picture  of  amnesia  with 


184  SAMl'EL  KICIIARD  ROSEN 

I'ufiue  was  slowly  aiiil  reluctantly  revealed.  She  was  anxious  and  incensed  at  her  recovery 
insisting  that  she  was  very  happy  when  she  didn't  know  anything  about  herself.  She  had 
run  a-way  from  a  farm  in  a  midwestern  state  after  being  forced  by  her  mother  to  marry  a 
37-year  old  farmer.  She  had  worked  for  a  while  as  a  seamstress  in  a  factory  until  some  man 
had  frightened  her  with  his  attentions.  She  left  this  place  and  began  to  hitch  rides  on  trucks. 
It  was  at  night  after  leaving  Rochester,  N.  Y.  that  she  went  "blank."  The  amnesic  phase 
between  Rochester  and  her  arrival  in  Albany  was  not  cleared  up.  She  responded  very  well 
however,  to  reconciliation  with  her  husband,  a  very  personable  individual,  who  came  East 
to  fetch  her  home.  Four  years  later  she  wrote  that  she  was  happy  with  her  husband  and 
their  3-year  old  son.  Diagnosis :  Psychoneurosis,  Conversion  Hysteria,  Amnesia  with  Fugue. 
Cold  pressor  test  was  done  during  the  amnesic  period. 
Basal  readings:  Blood  pressure  112/78— Pulse— 90  REMARKS 


Immei'sion :  30  sec. 

114/76 

90 

Patient-  had  very  intense  posi- 

60 sec. 

114/72 

90 

tive  transference  and  complied 

90  sec. 

116/74 

84 

very  obediently  with  all  re- 

(}uests. 

120  sec. 

114/74 

90 

"This  isn't  so  bad." 

Post-immersion : 

1  minute 

114/78 

90 

"You  can  do  it  again  anytime 

you  want  to." 

10  minutes 

112/76 

90 

Average  rise: 

+2/ -4 

-1 

Case  16.  F.  F.,  a  12-.vear  old  school  girl  of  very  precocious  development  was  admitted 
to  the  Albany  Hospital  in  1940  with  paralysis  and  anesthesia  of  the  right  upper  extremity 
of  1  day's  duration.  No  neurological  pattern  could  be  established.  The  history  given  by 
her  step-mother  was  vague.  The  patient  was  not  inclined  to  talk  very  much.  She  expressed 
no  concern  with  her  paralysis  with  "la  belle  indifference"  to  skin  puncture  on  the  fingerS: 
hand  and  forearm.  When  the  needle  was  applied  to  the  skin  over  the  right  shoulder  she 
winced  slightly  but  denied  that  she  felt  anj^  pain.  It  was  eventually  possible  through  So- 
cial Service  to  get  a  history  of  severe  abuse  by  the  step-mother  who  favored  her  own  3 
children  and  resented  the  patient's  interest  in  her  eldest  son,  a  boy  of  15. 

No  dynamics  could  be  worked  out  with  the  patient  whose  sj'mptoms  subsided  within  3 
days  when  she  was  discharged  against  advice  upon  insistence  of  her  father.  A  diagnosis  was 
made  of  Psychoneurosis,  Conversion  Hysteria. 

On  the  second  day  after  admission  the  cold  pressor  test  was  done. 


Basal  readings:  Blood  pressure 

116/60— Pulse 

-72 

REMARKS 

Immersion;  30  sec. 

112/60 

72 

Right  hand  was  immersed. 

60  sec. 

110/62 

72 

Patient  gave  no  evidence  of  any 

90  sec. 

110/54 

66 

discomfort  during  the  immer- 

120 sec. 

110/58 

66 

sion. 

Post-immersion : 

1  minute 

116/62 

66 

No  change  in  attitude. 

10  minutes 

118/64 

72 

Average  rise: 

+4/+2 

+3 

Case  17.  P.  P.,  a  34-year  old  woman,  single,  file  clei  k  was  admitted  to  the  Boston  Psycho- 
pathic Hospital  in  1941  with  a  history  of  singultus  of  3  weeks  duration.  She  had  recently 
been  severely  disappointed  when  her  employer,  whom  she  fancied  was  in  love  with  her,  had 
become  engaged  to  a  wealthy  socialite.  The  hiccoughing  began  at  the  office  immediately 
after  she  heard  the  news  and  reached  such  severity  that  she  was  unable  to  return  to  work 
the  next  day.  There  was  a  history  of  a  similar  attack  14  years  previously  when  her  father 
committed  suicide.  At  that  time  she  became  very  anxious  about  the  singultus  and  appeared 
to  show  no  grief.  In  the  present  instance,  the  pattern  was  similar  in  that  she  showed  no 
concern  about  her  disappointment  in  love  but  rather  was  preoccupied  with  her  hiccoughing. 
A  diagnosis  of  Psychoneurosis,  Conversion  Hysteria  was  made. 


VASOMOTOR   HK.SI'ONSIO  IN  HYSTERIA 


185 


A  cold  pressor  lest  was  pcrforincil  on  the  third  day  of  Ihm'  admission. 


liasal  readings:  Hlood  i)io.ssurc  13S/9S — Pulse — 84 

91) 


Immersion :  30  sec 

60  sec 
90  sec 


135/95 
132/109 
140/105 
140/100 


RE.MAIIKS 
Hiccoughing  every  1  to  two  miri- 
iiles. 

Says  she  is  not  nervous  about 

the  test. 
Hiccoughing  about  the  same.  Oc- 
casional fleeting  facial  motion. 
84  (Hiccough) 


9G 


Post 


136/95 
128/92 
-1/+2 


78    "That  was  real  cold!" 
78    Hiccoughing  much  decreased. 
+9 


120  sec. 
-immersion : 
1  minute 
10  minutes 
Average  rise: 

Case  18.  C.  H.,  a  14-year  ohi  negro  school  girl,  precociously  developed,  was  admitted  to 
the  Boston  Psychopathic  Hospital  in  1941  with  a  vague  history  of  almost  daily  attacks  of 
loss  of  consciousness;  she  states,  however,  that  she  knows  everything  that  is  going  on  but 
feels  as  if  she  is  asleep.  Physical  and  neurological  examinations  were  negative.  She  did  not 
appear  to  be  very  intelligent.  The  intelligence  quotient  was  found  to  be  78  although  its 
validity  was  questioned  because  of  patient's  lack  of  complete  attention.  Family  periodic 
paralysis  was  ruled  out  by  the  negative  family  historj^  and  failure  to  respond  to  treatment 
with  potassium  chloride,  given  5  gm.  dail}^  for  1  week.  A  tentative  diagnosis  w-as  made  of 
Psj'choneurosis,  Conversion  Hysteria,  although  at  Staff  Conference  it  was  felt  that  there 
were  some  associated  schizoid  features. 

Cold  pressor  test  was  done  before  medication  was  given. 
Basal  readings:  Blood  pressure  130/80— Pulse— 84  REMARKS 


No  anxiet}'. 


Immersion:  30  sec. 

140/100 

84 

60  sec. 

140/85 

84 

90  sec. 

130/80 

84 

120  sec. 

135/85 

78 

Post  -  immersion : 

1  minute 

125/80 

78 

10  minutes 

130/85 

78 

Average  rise: 

+3/+7 

-2 

Said  she  was  a  big  girl  for  her  age. 
"Everybody  says  I  act  older  than 
I  am." 


Case  19.  A.  W.  J.,  a  29-year  old  private  was  admitted  to  the  Walter  Reed  General  Hos- 
l)ital  from  overseas  service  in  February  1943.  Onset  of  symptoms  of  paralj'sis  of  the  right 
upper  extremity  dated  from  June  1941  during  invasion  training  in  Ireland.  The  paralysis 
would  come  on  intermittently  but  seemed  to  subside  rapidly  whenever  he  was  returned  to 
quarters.  During  the  invasion  of  North  .\frica  in  November  1942,  he  found  he  was  unable 
to  use  his  right  arm  and  hand  in  handling  his  gun  and  he  was  evacuated  shortlj'  after  the 
landing.  He  continued  to  have  the  paralysis.  Neurological  examination  at  the  Walter  Reed 
Hospital  was  negative.  The  secondary  gain  motive  was  very  clear  since  the  patient  made 
no  bones  about  his  eagerness  to  secure  the  certificate  of  disability  discharge.  A  diagnosis 
was  made  of  Psychoneurosis,  Conversion  Hysteria,  with  possible  secondary  malingering. 
.\  cold  pressor  test  disclosed: 
Basal  readings:  Blood  piessure  115/75— Pulse— 84  REMARKS 

The  "paralyzed  arm"  was  used 
without  any  objections  on  the 
part  of  the  patient. 
Winces  slightly. 


Immersion:  30  sec. 

130/80 

90 

60  sec. 

110/90 

84 

90  sec. 

110/90 

78 

120  sec. 

130/90 

78 

Post-immersion : 

1  minute 

125/75 

78 

10  minutes 

120/70 

78 

Average  rise: 

+5/+12 

+4 
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Case  20.  3.  DoG.,  a  22-j  ear  old  Navj'  veteran  was  treated  privately  in  1946  under  Vet- 
eran's Administration  Authorization.  He  presented  a  classic  picture  of  the  G.  I.  who  con- 
stantly resented  authority  but  who  could  be  reasoned  with  at  all  times  with  considerable 
resultant  insight.  He  had  persistent  high  back  and  chest  pain  throughout  his  tour  of  duty 
and  these  symptoms  had  continued  into  civilian  life.  They  represented  his  excuse  for  his 
indecision,  an.xiety  and  vacillation  between  continuing  with  high  school  education  or  going 
to  work.  He  would  often  feel  like  throwing  everything  over  and  returning  to  the  Navy.  He 
had  many  dreams  in  which  his  family  visited  him  on  some  distant  Navy  base.  Complete 
physical  and  neurological  as  well  as  X-ray  studies  were  negative.  A  diagnosis  of  Psycho- 
neurosis,  Anxiety  Hj'steria  was  made. 

Cold  pressor  test  findings  follow: 
Basal  readings:  Blood  pressure  120/78— Pulse— 96  REMARKS 


Immersion:  30  sec. 

102/78 

96 

"Ouch,  this  hurts!" 

60  sec. 

90/68 

84 

"Funny,  its  o.k.  now." 

90  sec. 

88/52 

84 

120  sec. 

88/50 

78 

"Don't  take  it  out." 

Post-immersion : 

1  minute 

110/80 

84 

"That's  not  so  bad  after  all 

10  minutes 

108/80 

90 

"Besides,  it's  for  science." 

Average  rise : 

-28/-17 

-10 

Case  21 .  T.  R.,  a  30-j-ear  old  married  negress  who  was  admitted  on  Dec.  15,  1947  to  the 
Mt.  Sinai  Hospital  with  total  loss  of  memory  and  personal  identity.  The  fugue  began  on 
the  day  of  admission  and  lasted  several  hours.  A  friend  found  her  wandering  about  in  a 
daze  and  brought  her  to  the  hospital.  There  w'as  a  history  of  2  previous  fugue  states.  On 
admission  the  patient  was  disoriented  in  all  spheres,  slow  and  hesitant  in  speech.  All  lab- 
oratory studies  were  negative.  During  her  first  2  weeks  in  the  hospital,  hypnosis,  sodium 
amytal,  nitrous  oxide  anesthesia  were  ineffective.  An  intravenous  sodium  pentothal  inter- 
view, however,  recovered  details  of  the  patient's  early  history,  following  which  the  dynamics 
of  the  fugue  were  then  worked  out.  A  diagnosis  was  made  of  Psychoneurosis,  Conversion 
Hysteria,  Fugue  type. 

Two  cold  pressor  studies  were  performed.  The  first  on  Dec.  26,  1947  prior  to  any  change 
in  the  amnesic  state.  The  second  test  was  done  on  Jan.  8,  1948,  one  day  after  the  successful 
sodiuni  pentothal  interview  broke  through  the  amnesia. 
Test  of  Dec.  26,  1947: 

Basal  readings:  Blood  pressure  130/82 — Pulse — 84 

Immension:  30  sec.  138/86  88 


60  sec.  130/88 

90  sec.  130/84 
Post-immersion: 

5  minutes  130/84 

Average  rise:  -f4/-|-5 
Test  of  Jan.  8,  1948: 

Basal  readings:  Blood  pressure  126/78 — Pulse- 


Immersion:  30  sec. 

60  sec. 

Post-immersion : 
1  minute 
Average  rise: 


126/84 
124/84 


126/80 
-1/+10 


84 
84 

84 

+2 

-80 
100 
88 


REMARKS 

After  30  minutes  bed  rest. 
No  change  of  expression. 
Patient  mute. 


84 
+  14 


REMARKS 
After  30  minutes  bed  rest. 
Grimaces  as  hand  goes  into  ice 
water. 

Quiet — no  expression  of  pain. 
Says  that  test  does  not  bother 
her  now — "I'm  used  to  it." 


3.  Cases  Involving  the  Differential  Diagnosis  of  Hysteria 

Case  22.  M.  C,  a  28-year  old  single  stenographer  was  followed  for  3  years  in  the  Neuro- 
psychiatric  Outpatient  Department  of  the  Albany  Hospital.  She  complained  of  diffuse 
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ancstlu'sias  and  parat  licsias.  Si)iiial  (liiitl  studios  done  on  one  occasion  in  1(115!)  were  negative. 
She  had  been  repeatedly  examined  by  several  neurologists  on  the  hospital  staff  and  had 
finally  been  diagnosed  as  an  hysteria.  In  1941  unmistakable  signs  of  multiple  sclero.sis  aj)- 
])eared  with  increase  of  spinal  fluid  protein  to  73  mg.  per  cent. 

A  cold  pressor  test  was  done  in  1939.  The  notation  of  the  exact  figures  of  the  test  were 
misplaced  but  I  recall  the  figures  as  well  above  an  average  rise  of  plus  15  because  at  that 
time  I  had  diagnosed  the  patient  as  a  conversion  hysteria  and  was  disappointed  to  find 
the  ('1)^1  pressor  test  readings  so  high.  The  final  diagnosis  explained  the  discrepancy. 

Case  23.  E.  M.  T.,  a  34-year  old  paratrooper  was  admitted  to  the  43rd  Station  Hospital 
in  1943  W'ith  a  3  day  complaint  of  severe  weakness  in  both  legs  which  felt  "like  they  are 
paralyzed."  His  battalion  surgeon  believed  that  the  patient  was  either  an  hysteric  or  a  ma- 
lingerer. There  had  been  a  very  high  casualty  rate  during  the  recent  paratroop  invasion  of 
Sicily.  A  shipment  of  ice  had  just  arrived  from  a  Navy  friend  at  Bizerte  and  I  ran  the  cold 
pressor  test  before  the  North  African  sun  disposed  of  the  ice  and  also  before  I  had  done  a 
neurological  examination.  The  cold  pressor  test  showed  an  average  rise  of  14  systolic  and  13 
diastolic.  The  physical  and  neurological  examination  disclosed  diffuse  neurofibromatosis 
with  a  neurofibroma  of  the  spinal  cord  at  the  level  of  the  12th  thoracic  vertebral  spine. 
The  tumor  was  successfully  removed  by  neurosurgeons  of  the  Third  General  Hospital 
(The  Mt.  Sinai  Unit)  then  located  at  Mateur  in  Tunisia. 

Ca.se  24-  H.  C,  a  19-year  old  orphaned  boy  spent  14  years  of  his  life  in  various  homes, 
orphanages,  hospitals  and  other  institutions  because  of  rheumatic  valvular  disease.  He  was 
admitted  to  the  Goldwater  Memorial  Hospital  in  September  1949  for  recurrent  attacks  of 
right-sided  hemiplegia.  Repeated  neurological  and  spinal  fluid  studies  showed  no  evidence 
of  organic  disease  despite  the  likelihood  of  cerebral  embolism.  The  patient  has  an  intelli- 
gence quotient  of  125.  Rorschach  studies  showed  marked  use  of  repressive  mechanisms  and 
a  suggestive  but  a  ty|)ical  hysterical  pattern.  Clinically,  he  showed  a  considerable  degree 
of  "la  belle  indifference"  with  regard  to  his  situation  although  at  the  time  of  the  exam- 
ination in  November  1949  he  no  longer  had  the  hemiplegia. 


A  cold  pressor  test  was  performed: 

Basal  readings:  Blood  pressure 

122/60- 

-Pulse — 72 

REMARKS 

Immersion:  30  sec. 

122/60 

72 

Right  hand  was  used.  Ve 

pliant. 

60  sec. 

118/60 

92 

Denies  any  discomfort. 

90  sec. 

122/60 

96 

Very  calm. 

120  sec. 

132/70 

84 

Winces  slightly. 

Post-immersion : 

1  minute 

130/55 

76 

8  minutes 

120/68 

72 

Average  rise: 

+  1/+2 

+  14 

The  test  results  reveal  the  following 

'  findings  in  the  patients  that  were  studied: 

1.  The  control  group  consisting  of  anxiety  states,  schizophrenics,  compulsive-obsessives, 
alcoholics  and  psychoses  with  mental  deficiency  showed  an  average  cold  pressor  rise 
of  17.6  mm.  Hg.  systolic  and  15.3  mm.  Hg  diastolic.  The  rise  in  pulse  rate  was  8.4  per 
minute. 

2.  The  hysteria  group  showed  an  average  cold  jjressor  drop  of  2.5  mm.  Hg  systolic  and 
a  rise  of  0.7  mm.  Hg  diastolic.  The  rise  in  pulse  rate  was  1.6  per  minute. 

3.  The  readings  obtained  in  the  two-minute  test  were  broken  down  to  study  the  value 
of  the  longer  test  time  compared  with  the  original  1  minute  time  reported  in  the  litera- 
ture. 

The  results  shown  in  Table  I  indicate  that  the  trend  in  the  blood  pressure  that  is 
indicated  in  the  1st  minute  of  immersion  is  continued  and  intensified  in  the  2nd 
minute. 

However,  the  pulse  rate  findings  were  equivocal. 

4.  The  changes  in  the  pulse  rate  as  indicated  by  the  considerable  difference  found  be- 
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twoiMi  the  control  cases  and  li\ 

steria  groups,  namely,  S.4 

mil  1.6  per  minute  re-spec- 

tivcly,  jmint  to  the  value  of  tl 

is  index  in  t 

le  cold  presso 

r  test. 

TABLE 

I 

FIRST  MINUTE  AVERAGE  RISE 

SECOND  MINUTE  AVERAGE 

RISE 

Systolic 

Diastolic 

Pulse 

Systolic 

Diastolic 

Pulse 

Control  group 

15.0 

14.6 

S.l 

19.4 

16.0 

7.9 

Hystciia  group 

-22.0 

1.0 

1.0 

-47.0 

-0.7 

-4.7 

DISCUSSION 

The  above  findings  would  no  doubt  be  more  significant  if  they  were  based 
upon  a  much  greater  number  of  cases.  However,  it  is  feU  that  even  the  tentative 
resiUts  are  strongly  suggestive  of  the  paradoxical  response  that  is  so  characteris- 
tic of  the  clinical  picture  in  conversion  hysteria  and  for  which  I  would  hazard  the 
term  "physiological  negativism".  The  clinician  has  long  been  impressed  with 
the  ear  that  refuses  to  hear,  the  eye  to  see,  the  muscle  to  move,  the  nerve  endings 
of  the  skin  to  feel,  etc. 

The  cold  pressor  stimulus  e.xcites  the  pain  fibers  to  respond  with  a  rise  in 
blood  pressure.  The  controls  respond  promptly  but  the  hysterics  not  only  refuse 
to  manifest  more  than  a  fraction  of  the  average  individual's  response  but  even 
drop  below  the  preimmersion  base  line  readings.  The  controls  show  various  more 
or  less  manifest  an.xiety  or  tension  reactions.  The  cold-pain  stimulus  evokes  more 
anxiety  and  tension,  hence  the  rise  far  above  the  normal  response.  But  what 
happens  to  the  anxiety  that  the  hysteric  has  deeply  buried  beneath  his  bland 
indifference?  The  psychodynamic  analysis  of  the  hysteric  brings  out  the  presence 
of  this  anxiety,  a  very  frequent  phenomenon  that  appears  whenever  the  hysterical 
symptom  is  broken  through  too  rapidly  as  in  Case  15.  This  anxiety  appears  to 
be  no  different  from  the  anxiety  seen  in  other  emotional  disorders.  Therefore  the 
hysteric  must  employ  a  special  mechanism  by  which  the  anxiety  is  denied  ex- 
pression. 

This  leads  us  directly  to  the  speculation  that  the  hysteric  has  the  faculty  to 
exhibit  a  form  of  negativism  in  which  the  vasomotor  system  takes  part  as  dem- 
onstrated by  the  paradoxical  cold  pressor  response,  i.e.,  subjectively  or  objec- 
tively. Some  writers  are  convinced  that  conversion  hysteria  is  a  distinctly 
different  entity  from  the  neuroses  (8)  (9)  and  may  have  some  organic  or  con- 
stitutional components.  There  is  no  evidence  to  support  these  contentions.  It  is 
noteworthy,  h(j\vc\'er,  in  Case  21  that  the  patient  showed  the  paradoxical 
response  after,  as  well  as  before,  the  pentothal  interview  that  broke  through  her 
conversion  symptoms.  In  several  other  cases  paradoxical  response  was  elicited 
after  the  hysteric  symptom  had  disappeared.  This  would  seem  to  indicate  that 
the  potential  for  the  paradoxical  response  is  present  whether  or  not  the  indi\'idual 
is  manifesting  the  hysteria. 

This  bears  out  the  psychoanalytical  understanding  of  the  hysteric  which 
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includes  I  he  predisposit  ion  of  the  indi\  idual  toward  the  developinenl  of  a  fixation 
at  the  phallic  stage  of  libidinal  development.  Once  this  predisposition  has  become 
activated  by  events  in  the  early  infantile  period,  the  individual  is  conditioned  to 
the  potential  anxiety  that  can  be  set  in  motion  by  any  group  of  circumstances 
that  has  a  traumatic  bearing  upon  his  sexual  life.  The  significant  feature  that  is 
stressed  is  the  "status  hystericus"  situation  that  is  prepared  to  bind  any  and  all 
anxieties  by  the  physiological  denial  of  some  body  function  that  is  usually  of 
symbolic  significance  in  the  sexual  conflict. 

This  negativism  was  pointed  out  in  a  paper  by  Allen  (9)  in  which  he  demon- 
strated the  presence  of  an  "hysterical  Babinski",  in  which  with  psychotherapy 
the  plantar  response  returned  to  normal.  He  postulated  that,  "in  a  limb  showing 
the  motor  effects  of  hysteria,  on  command  or  spontaneous  conscious  effort  or 
cutaneous  stimulation,  there  is  inhibition  of  the  motor  impulses  to  the  agonist 
muscles  related  to  the  movement.  In  less  severe  cases  the  motor  impulse  to  the 
agonists  is  replaced  by  a  motor  impulse  to  the  fixing  muscles  in  very  mild  cases, 
the  motor  impulse  goes  to  the  antagonist  muscle  or  muscles".  And  finally,  "this 
replacement  of  agonist  response  by  antagonist  action  is  the  result  of  factors 
operating  at  the  unconscious  level  of  the  higher  cortical  functions".  Hence  a 
pseudo-Babinski  reaction  is  a  complete  possibility  where  the  lower  extremity 
enters  into  a  symbolic  role  in  a  particular  conflict.  Recently  Gidro-Frank  and 
Buch  (10)  have  elicited  an  infantile  plantar  response  in  hypnotic  age  regression. 

It  is  particularly  interesting  in  this  connection  to  read  Freud's  remarks  on 
hysterical  attacks  in  a  1909  paper  (11):  "A  particularly  effective  form  of  distor- 
tion is  antagonistic  inversion  of  the  innervation,  which  is  analogous  to  the  very 
usual  changing  of  an  element  into  its  opposite  by  dream-work.  For  instance,  in 
an  hysterical  attack  an  embrace  may  be  represented  by  the  arms  being  drawn 
back  convulsively  until  the  hands  meet  above  the  spinal  column,  "possibly  the 
well  known  'arc  de  cercle'  of  major  hysterical  attacks  is  nothing  hut  an  energetic 
disavowal  of  this  kind,  by  antagonistic  innervation  of  the  position  suitable  for  sexual 
intercourse" . 

The  questions  that  are  now  posed  by  the  accidental  findings  with  the  cold 
pressor  test  are  these:  Does  this  paradoxical  vasomotor  reaction  underlie  the 
mechanism  of  the  conversion  phenomena  that  hysteria  presents?  Does  the 
hysteric  make  use  of  a  constitutional  ability  to  be  negativistic  at  a  physiological 
level?  What  bearing  does  this  finding,  if  substantiated  by  other  workers,  have 
upon  our  further  understanding  of  this  most  intriguing  and  dramatic  of  all  the 
mental  disorders?  Finally,  has  the  test  any  practical  immediate  value  in  the 
differential  diagnosis  of  conversion  hysteria  from  organic  disorders  that  it  so 
often  mimics?  Cases  22,  23  and  24  suggest  that  there  may  at  least  be  an  answer 
to  the  last  question  in  the  preceding  list  even  though  it  be  empirical. 

SUMMARY 

1.  The  use  of  the  cold  pressor  test  in  testing  vasomotor  responses  in  various 
mental  disorders  yielded  the  accidental  finding  of  a  pai'adoxical  response  in  a 
case  of  conversion  hysteria. 

2.  A  study  of  a  control  group  consisting  of  anxiety  neuroses,  schizophrenics 
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manic-depressives,  alcoholics,  constitutional  psychopathic  states  and  compul- 
sive-obsessives  revealed  a  high  anxiety  response. 

3.  Tests  done  on  a  conversion  hysteria  group  showed  consistently  low  responses 
including  several  minus  responses. 

4.  In  3  cases  ditTerential  diagnosis  between  organic  conditions  and  conversion 
hysteria  supported  the  suggested  significance  of  the  test. 

5.  It  is  admitted  that  the  statistical  validity  is  questionable  because  of  the 
size  of  the  samples  studied  but  it  is  felt  that  a  definite  trend  is  indicated  by  the 
findings. 

(i.  The  use  of  the  2  minute  test  rather  than  Hines  and  Brown's  1  minute  test 
tends  to  confirm  and  exaggerate  the  trends  that  appear  in  the  1  minute  im- 
mersion. 

7.  The  pulse  rate  has  been  shown  to  be  a  useful  corroborating  index  together 
with  the  blood  pressure  in  the  cold  pressor  test.  However,  in  any  given  case  pulse 
rate  findings  alone  may  be  equivocal. 

8.  The  possible  role  of  a  vasomotor  mechanism  is  discussed  with  reference  to 
its  universal  application  in  the  understanding  of  the  physiology  of  conversion 
symptom  formation. 

9.  The  concept  of  "physiological  negativism"  is  suggested  as  part  of  the 
mechanism  of  conversion  symptom  formation. 

REFERENCES 

1.  Hines,  E.  A.,  Jr.  and  Brown,  G.  E.:  Standard  Stimulus  For  Measuring  Vasomotor 

Reactions:  Its  Application  in  the  Study  of  Hypertension.  Proc.  Staff  Meet. 
Mayo  Clin.,  7:  332,  1932. 

2.   :  Standard  Test  For  Measuring  Variability  of  Blood  Pressure:  Its  Significance  as 

Index  of  Prehypertensive  State.  Ann.  Int.  Med.,  7:  209,  1933. 

3.   :  The  Cold  Pressor  Test  For  Measuring  Reactabilitj^  of  the  Blood  Pressure:  Data 

Concerning  571  Normal  and  Hypertensive  Subjects.  Am.  Heart  J.,  11:  1,  1939. 

4.  Ayman,  D.  and  Goldshine,  A.:  Cold  as  a  Standard  Stimulus  of  Blood  Pressure.  New 

England  J.  Med.,  219:  650,  1938. 

5.  Yates,  M.  R.,  and  Wood,  J.  E.,  Jr.:  Vasomotor  Response  of  Non-hypertensive  Indi- 

viduals to  a  Standard  Cold  Stimulus.  Proc.  Soc.  Exper.  Biol.  &  Med.,  34:  560, 
1936. 

6.  Briggs,  J.  F.,  AND  Oerting,  H.:  Vasomotor  Response  of  Normal  and  Hypertensive 

Individuals  to  Thermal  Stimulus  (cold),  Minnesota  Med.,  16:  481,  1933. 

7.  Sullivan,  J.  D.:  Dependence  of  the  Cold  Pressor  Reaction  on  Peripheral  Sensation. 

J.  A.  M.  A.,  117:  1090,  1941. 

8.  Myerson,  A.:  Neuroses  and  Neuropsychoses.  Am.  J.  Psychiat.,  93:  263,  1936. 

9.  Allen,  I.  M.:  Observations  On  the  Motor  Phenomenaof  Hysteria.  J.  Neurol.  &  Psycho- 

path., 16:  1,  19.35. 

10.  Gidro-Frank,  L.  and  Buch,  M.  K.  B.:  A  Study  of  the  Plantar  Response  In  Hypnotic 

Age  Regression.  J.  Nerv.  &  Ment.  Dis.,  107:  443,  1948. 

11.  Freud,  S.:  General  Remarks  On  Hj'sterical  Attacks.  Collected  Papers,  Vol.  II,  p.  100, 

1909. 


ABSTRACTS 


AuTHOKs'  Abstracts  of  Papers  Published  Elsewhere  by  Members  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals. 


Mechanism  of  the  Paslf/nsl icetomy  Syndrome.  D.  Adlersberg  and  E.  Hammerschlag. 
J.  A.  M.  A.,  139:  1L".I,  iM'hruarv,  1949. 
The  complex  symptoms  ciii-iiuntcroil  in  a  Kroup  of  20  paf  iciits  who,  after  partial  gastrec- 
tomy for  ulcer,  pix'smt  cil  dillicull  iiutrilii)n:d  pi  cjblrnis.  aic  divided  into  two  groups: 
"early"  and  "late"  postprandial  symptoms.  The  early  symptoms  are  epigastric  pressure, 
nausea,  fullness,  eructation  and  Ijelching,  dizziness  and  occasional  vomiting.  They  are 
attributed  to  mechanical  factors :  distension  and  rapid  emptying  of  the  small  stomach  and 
over-flooding  of  the  small  intestine.  Gastritis  of  the  stump  as  well  as  jejunitis  may  be  pre- 
disposing factors.  The  later  sj'mptoms  are  headaches,  fatigue,  weakness,  perspiration, 
paljiitation,  dizziness,  shortness  of  breath  and,  occasionally,  precordial  pressure.  These 
symptoms  are  attributed  to  chemical  factors:  hypoglycemia  socond,-! r\'  to  the  exaggerated 
postj)randial  hyperglx  ccniia .  The  possibility  of  im  icascd  insulin  sensitivity  is  discussed. 
The  postgastrectomy'  syiidiome  is  caused  by  a  coinbination  of  these  factors  with  distinct 
psychoneurotic  disturbances.  The  postoperative  course,  as  well  as  the  ijostgastrectomy 
symptoms,  add  insult  to  injury  and  contribute  to  the  development  of  a  vicious  circle, 
wherein  the  postprandial  distress  and  fear  to  eat  are  outstanding  factors.  The  clinical, 
nutritional  and  psychological  aspects  of  treatment  of  these  patients,  frequently  involving 
great  difficulties,  as  well  as  the  possibility  of  prophylaxis,  are  discussed. 

Treatment  of  Primary  Alypical  Xonhaeierial  Pneu.tnonia  with  Aureomycin.  E.  B.  Schoen- 
BACH,  AND  M.  S.  Bryer.  J.  A.  M.  A.,  139:  275,  January,  1949. 
Eighteen  patients  with  Primary  Atypical  Nonbacterial  Pneumonia  were  treated  with 
oial  aur('()mycin.  These  patients  were  all  hospitalized  and  febrile;  most  showed  no  response 
to  penicillin;  white  blood  counts  were  normal  or  low  in  most  cases;  cultures  of  blood,  urine, 
sputum,  and  nasopharynx  yielded  no  pathogens,  and  all  had  x-ray  evidence  of  pneumonic 
infiltrations  compatible  with  a  typical  pneumonia.  Cold  hemagglutinins  were  present  in 
50  per  cent  and  agglutination  for  Stiejjtococcus  MG  was  positive  in  75  per  cent  of  these 
patients.  Complement  fixation  tests  for  psittacosis  and  Q  fever  were  negative  in  all  cases. 
Chick  cell  agglutination  tests  for  4  strains  of  influenza  viius  were  negative  in  all  the  pa- 
tients. I'romi)t  clinical  improvement  was  noted  soon  after  therapy  with  aureomycin  was 
instituted.  Most  patients  became  afclirilc  in  24  to  36  hours.  An  oral  dosage  schedule  of  30 
to  50  mg  of  aureomycin  per  kilogram  of  body  weight  per  day  was  employed.  The  total 
daily  dose  was  divided  into  4  to  6  parts.  Other  than  occasional  nausea  or  vomiting,  no 
toxicity  was  noted. 

'riir  J)isl ril/iiUdii  of  II islochcniically  DoikiukI ralil y  Glycogen  in  IIiiiiiiui  Plooil  and  Bone 
Marrow  Cells.  M.  Wacustein.  Blood,  4;  54,  January,  1949. 
H.\-  applying  Schiff's  reagent  after  periodic  acid  treatment  to  blood  and  bone  marrow 
films,  a  cytoplasmic  staining  reaction  is  seen  in  some  cells  of  the  myeloid  series,  as  well 
as  in  megakaryocytes  and  i)latelets.  The  intensity  of  the  staining  reaction  in  the  myeloid 
cells  int^reases  with  their  maturation.  The  staining  reaction  can  be  prevented  altogether 
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ill  alfoliol-fixod  films  by  salivary  digestion,  but  only  incompletely  in  air-dried  films.  Tlie 
staining  reaction  is  due  to  the  presence  of  glycogen  in  some  chemical  association,  possibly 
with  protein. 

Blocking  Action  of  Tel racthylumtnoniuDt  on  Axon  licjlexes  in  (he  Human  Skin.  II.  D.  J.\n- 
owiTz,  AND  M.  1.  Grossman.  Science,  109:  16,  January,  1949. 
Tetraethjdammonium  is  believed  to  exert  its  effects  by  specific  blockade  of  autonomic 
ganglia.  This  report  details  evidence  that  tetraethylammonium  may  exert  an  action  on 
l)eriphcral  nerve  fibers.  By  employing  axon  reflexes  of  the  human  skin  dependent  on  the 
integrity  of  postganglionic  sympathetic  fibers,  we  have  been  able  to  block  the  refle.xes  of 
pilomotion  and  sweating  induced  by  acetylcholine  following  local  infiltration  of  the  skin 
with  tetraethylammonium. 

The  Effect  of  Secretin  on  Bile  Fonnutioii  in  Man.  I\I.  I.  Grossman,  H.  D.  Janowitz,  H. 
Ralston,  and  K.  S.  Kim.  Gastroenterology,  12:  133,  January,  1949. 
Since  direct  evidence  of  the  effect  of  secretin  on  bile  formation  in  man  did  not  exist, 
the  present  report  furnishes  evidence  that  intravenous  secretin  in  five  subjects  stimulates 
the  formation  of  bile.  The  increase  in  volume  of  bile  after  secretin  is  accompanied  by  a 
decrease  in  viscosity,  bilirubin  and  cholic  acid  concentration,  and  an  increase  in  water 
content,  closeh'  resembling  the  response  to  sodium  hydiocholate. 

The  Agglutionation  of  Human  Erythrocytes  Modified  by  Treatment  with  Newcastle  Disease 
and  Influenza  Virus.  A.  L.  Florman.  J.  Bact.,  57:  31,  January,  1949. 
Sera  from  patients  with  infectious  mononucleosis,  which  agglutinate  human  red  cells 
modified  with  Newcastle  disease  virus  (NDV),  do  not  agglutinate  human  cells  modified 
by  PR8  or  Lee  viruses  or  by  normal  allantoic  fluid  (NAF).  Xot  all  patients  with  infectious 
mononucleosis  develop  the  capacity  to  agglutinate  XDV-treated  cells.  Serum  from  an 
occasional  patient  with  hepatitis  or  serum  sick  ness  may  also  agglutinate  these  cells,  anti- 
NDV  rabbit  sera  contain  several  agglutinating  factors  for  NDV-modified  erythroc3'tes,  at 
least  one  of  which  appears  to  be  specific.  The  agglutinating  factors  in  anti-PR8,  anti-Lee 
and  anti-NAF  rabbit  sera  are  all  removed  by  absorption  with  normal  chick  tissue.  Serum 
from  a  patient  convalescing  from  infectious  mononucleosis  that  has  a  titer  for  NDV-modi- 
fied cells  comparable  to  that  of  an  anti-NDV  rabbit  serum  differs  from  the  latter  in  that 
it  does  not  contain  any  NDV  agglutination-inhibition  antibody. 

The  Use  of  Propionates  in  Ophthalmology .    V.  H.  Theodore.    Arch.  Oi)hth.,  41:  83,  Janu- 
ary, 1949. 

The  use  of  the  lower  fatty  acids  as  non-toxic  fungistatic  and  anti-bacterial  agents  was 
first  introduced  in  dermatology  in  the  form  of  sodium  propionate.  The  present  report  is 
the  first  one  concerning  the  value  of  fatty  acids  in  infections  of  the  lids,  conjunctiva,  and 
cornea.  A  5  per  cent  aqueous  solution  buffered  to  pH  7.3  was  used.  Laboratory  studies  with 
this  solution  demonstrated  bacteriostatic  effects  upon  staphylococcus  aureus,  strepto- 
coccus hemolyticus,  streptococcus  viridans,  B.  pyocyaneus  and  B.  subtilis.  Clinical  studies 
in  almost  400  cases  gave  excellent  results  in  acute  bacterial  conjunctivitis.  In  chronic 
infections,  especially  chronic  blepharo-conjunctivitis,  sodium  propionate  proved  efficacious 
in  most  cases,  often  where  patients  no  longer  could  tolerate  other  antibiotics.  Moreover, 
it  appeared  to  be  of  special  value  in  those  cases  of  blepharo-conjunctivitis,  in  which  both 
.yeast  and  staphylococci  were  found,  probably  because  of  its  combination  of  fungistatic 
and  anti-bacterial  activity-.  Sodium  propionate  was  also  effective  in  superficial  coiiieal 
infections  of  bacterial  origin.  Aside  fiom  its  soothing  action,  it  was  of  little  value  in  viral 
infections. 

Cardiac  Complications  in  Electroshock  Therapy.    L.  Linn,  and  J.  G.  Ottenheimer.  Dis. 
Nerve.  System,  10:  8,  January,  1949. 
A  ca.se  is  reported  of  acute  coronary  insufficiency  with  auricular  fibrillation  following 
electroshock  therapy  (EST)  in  a  57  year  old  woman  whose  pre-treatment  EGG  was  normal. 
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The  c'lirdiac  coinjilicat  ion  occurred  after  the  3r(l  treadnent,  I  lie  fiist  2  having  pi'oceeded 
without  incident.  Because  the  cardiac  i  i-rcgul:i  ril  ics  following  RST  are  believed  to  be  due 
to  vagal  reflexes,  routine  atropinizalion  of  cldcily  IIST  patients  is  recommended  as  a  re- 
sult of  this  experience.  Other  projjhylactic  recommendations  included  rei)eated  clinical  and 
lal)orator\'  examinations  of  the  heart  and  the  maintenance  of  an  adequate  airway  during 
t  reat  ment. 

Arterial  Anomalies  of  the  Spinal  Cord.  J.  A.  Epstein,  A.  J.  Beller,  and  I.  Cohen.  J. 
Neurosurg.,  6:  45,  January,  194!). 
Six  cases  of  arterial  anomalies  of  the  spinal  cord  are  descrilied  and  the  literature  re- 
viewed. The  age  span  of  the  entire  group  is  35-62  years.  Symptoms  are  either  progressive 
or  intermittent  with  ultimate  progression.  No  congential  malformations  or  nevi  were  ob- 
served. Findings  included  a  combination  of  signs  of  intra-  and  extra-medullary  cord  dis- 
ease with  root  compression.  IVIyelography  specifically  disclosed  dispersal  of  the  pantopake 
into  small  rivulets  and  droplets  outlining  tortuous  vessels.  The  lesion  is  made  up  of  ser- 
pentine, tangled  and  convoluted  vessels  filled  with  bright  red  blood.  Radiotherapy'  is 
contraindicated.  Any  operative  procedure  other  than  decomjjression  is  hazardous. 

The  Agglutination  of  HiiDiaii  Erythrocytes  Modified  by  Treatment  with  Newcastle  Disease 
and  Influenza  Virus.  A.  L.  Flokman.  J.  Bact.,  57:  31,  January,  1949. 
Sera  from  patients  with  infectious  mononucleosis,  which  agglutinate  human  red  cells 
modified  w-ith  Newcastle  disease  virus  (NDV),  do  not  agglutinate  human  cells  modified 
by  PR-8  or  Lee  viruses  or  by  normal  allantoic  fluid  (NAF).  Not  all  patients  with  infectious 
monoimcleosis  develop  the  capacity  to  agglutinate  NDV-treated  cells.  Serum  from  an 
occasional  patient  with  hepatitis  or  serum  sickness  may  also  agglutinate  these  cells.  Anti- 
NDV  rabbit  sera  contain  several  agglutinating  factors  for  NDV-modified  erythrocj'tes, 
at  least  one  of  which  appears  to  be  specific.  The  agglutinating  factors  in  anti-PR-8,  anti- 
Lee,  and  anti-NAF  rabbit  sera  are  all  removed  by  absorption  with  normal  chick  tissue. 
Serum  from  a  patient  convalescing  from  infectious  mononucleosis  that  has  a  titer  for  NDV- 
modified  cells  comparable  to  that  of  an  anti-NDV  rabbit  serum  differs  from  the  latter  in 
that  it  does  not  contain  any  NDV  agglutination-inhibition  antibody. 

Methyl  Green-Pyronin  I  Basis  of  Selective  Staining  of  Nucleic  Acid.  N.  B.  Kurnick.  J. 
Gen.  Physiol.,  33,  January,  1950. 
The  .selective  staining  ob.served  in  tissue  sections  with  mctlixl  Kicoii-])yi'onin,  in  which 
methyl  green  stains  desoxyribonucleic  acid  (DNA),  and  jjyronin  sl.iiii.s  ribonucleic  acid 
(RNA),  was  explored  in  vitro  with  the  use  of  pure  nucleic  acids,  nucleoproteins,  and  iso- 
lated thymus  nuclei.  It  was  found  that  the  selectivity  of  these  tw^o  basic  dj^es  was  deter- 
mined by  the  degree  of  polymerization  of  the  acid  substrates.  Depolymerized  DNA  stained 
selectively  with  pyronin  as  did  RNA,  which  is  known  to  occur  only  as  a  low  polymer.  Poly- 
merized DNA  and  desoxyribonucleohistone  stained  selectively  with  methyl  green.  The 
DNA  may  be  depolymerized  by  the  specific  enzyme  or  by  heat.  Treatment  of  isolated  DNA 
or  of  nuclei  as  in  Feulgen  hydrolysis  resulted  in  depolymerization  and  reversal  of  staining. 
Methyl  green  did  not  stain  i)olymerized  bacterial  jjolysaccharides.  Ethyl  green  and  mala- 
chite gieen  demonstrated  the  same  specificity  for  polymerized  DNA  as  did  methyl  green, 
whereas  crystal  violet  and  Victoria  Blue  did  not.  This  suggests  that  triphenyl-methane 
dyes  with  two  amino  groups  are  specific  while  those  with  three  are  not.  A  steric  explanation 
is  offered.  It  was  noted  that  the  absorption  spectrum  of  methyl  green,  malachite  green, 
and  phenosafranin  are  shifted  toward  longer  wave-lengths  in  the  presence  of  polymerized 
DNA  but  not  in  the  presence  of  depolymerized  DNA  or  RNA  in  similar  concentration.  It 
is  suggested  tliat  these  highly  ionized  dyes  are  capable  of  dimerization  in  simple  aciueous 
solution. 

A  Method  (if  Continuou.s  Arterial  Infiistion:  Bone  Marrow  and  Blood  Levels  during  the  Ad- 
ministratitin  of  Penicillin.  S.  S.  Schneierson  and  L.  Bi.fm.  Surgery,  25:  3,  .January 
1949. 
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The  Brewer  automatic  i)ipetting  machine  has  been  successfully  adapted  for  continuous 
arterial  infusion.  The  apparatus  is  illustrated  and  described.  Penicillin  in  various  doses 
was  infused  into  the  femoral  arteries  of  dogs  and  then  levels  in  the  bone  marrow  of  the 
femur  and  tibia  and  of  the  blood  obtained  from  the  marrow  cavities,  femoral  vein  and  a 
peripheral  vein  were  determined.  A  high  and  constant  level  of  penicillin  was  found  in  the 
bone  marrow  with  continuous  arterial  infusion  into  the  supplying  artery.  It  was  also  noted 
that  the  penicillin  levels  of  the  blood  from  the  marrow  cavity  and  the  femoral  vein  were 
considerably  higher  than  the  general  blood  level.  The  theoretical  basis  for  these  results  is 
discussed.  Examination  of  the  arteries  of  3  dogs  after  the  infusion  at  varying  intervals 
showed  no  gross  or  microscopic  abnormalities  other  than  those  considered  within  the  scope 
of  the  normal  reparative  process. 

Enhancement  of  Penetration  of  Penicillin  into  Inflamed  and  Normal  Mucous  Membrane  bij 
Hijaluronidase.  M.  L.  Som.  Proc.  Soc.  Exper.  Biol.  &  Med.,  70:  96,  January,  1949. 
The  maxillary  sinuses  were  first  irrigated  with  normal  saline  and  then  the  antibiotic 
was  introduced  through  the  same  canimla.  The  instillation  of  200,000  units  of  crystalline 
penicillin  G  into  the  diseased  and  normal  paranasal  antrum  is  well  tolerated  and  except 
for  the  development  of  an  allergic  reaction  in  one  patient,  was  without  any  adverse  effect. 
In  24  out  of  26  patients  with  chronic  suppurative  disease  of  the  sinuses  and  in  all  5  normal 
subjects,  a  significant  penicillin  level  in  the  blood  was  found  after  the  intra-antral  instil- 
lation. In  both  groups,  the  addition  of  hyaluronidase  to  the  instilled  penicillin  resulted  in 
even  higher  blood  levels  than  those  found  without  its  use,  with  one  exception.  In  two  pa- 
tients in  whom  no  blood  level  could  be  demonstrated,  the  addition  of  hyaluronidase  re- 
sulted in  a  significant  concentration  of  penicillin  in  the  blood.  It  is  postulated  that  the 
increased  blood  penicillin  level  following  hyaluronidase  is  due  to  greater  diffusion  and 
penetration  of  the  penicillin  as  a  result  of  the  spreading  action  of  hj^aluronidase. 

Cholecystitis  Emphysematosa.    E.  F.  Jemerin.    Surgery,  25:  237,  February,  1949. 

Cholecjrstitis  emphysematosa  is  an  acute  inflammation  of  the  gall  bladder  due  to  gas 
producing  organisms  with  gross  accumulation  of  gas  within  the  wall  and  lumen  of  the  organ 
and  frequent  extension  outside  it  into  the  pericholecystic  area.  The  gas  produced  is  demon- 
strable radiographically.  The  culpable  organism  is  almost  always  one  of  the  anaerobes  of  the 
Clostridium  group.  The  infection  may  vary  from  mild  to  fuminating,  although  some  degree 
of  destruction  of  the  gall  bladder  wall  is  the  rule.  The  diagnosis  is  made  by  the  demonstra- 
tion gas  in  the  gall  bladder  wall  either  by  X-ray  or  in  the  gross  specimen.  Diffei-entiation 
must  be  made  from  a  fistulous  communication  with  the  gastrointestinal  tract.  Treatment 
is  surgical.  A  case  is  reported  in  which  gas  with  and  around  the  gall  bladder  as  well  as  in 
the  wall  was  demonstrated  both  by  X-ray  and  at  operation. 

New  Applications  of  Chest  Lead  Diagrams  and  Circumferential  Leads  in  Clinical  Cardiulogy. 
B.  Klsch.  Exp.  Med.  &  Surgery,  7:1,  February,  1949. 
It  was  the  purpose  of  this  presentation  to  give  in  a  very  short  outline  a  picture  demon- 
strating the  manner  in  which  circumferential  leads  may  yield  clinical  information  more 
valuable  than  that  obtained  by  taking  only  the  six  chest  leads  and  to  show  how  chest  lead 
diagrams  aid  in  ascertaining  the  results  with  one  glance. 

Some  Psychosomatic  Aspects  of  the  Management  of  Surgical  Patients.  Mack  Lipkin  and 
Edward  Joseph.  Surgery,  25:  268,  February,  1949. 
This  essay  is  primarily  a  plea  for  the  clearer  recognition  bj^  surgeons  of  the  emotional 
problems  of  patients  having  operations.  Most  surgical  patients  are  tense  and  anxious, 
partly  because  of  accumulations  of  misinformation,  partly  because  of  inner  conflicts.  They 
need  very  careful  preoperative  correction  of  their  fears  and  apprehensions.  The  preopera- 
tive, operative  and  postoperative  periods  each  contain  psychologic  hazards  which  can  be 
met  successfully^  by  relatively  simple  methods.  Patients  need  psychologic  as  well  as  physical 
measures  to  hasten  and  to  complete  convalescence.  The  paper  offers  a  variety  of  concrete 
suggestions  for  minimizing  the  psychologic  problems  of  surgical  patients. 
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PrLMOXAEY  ARTEKIOVENOUS  ANEURYSM 
Report  of  Three  Cases 
BRIAN  BLADES,  M.D.*  and  I:DWARD  BllATTIi:,  .Ik..  M.D.f 

Pulmonaiy  arteriovenous  aneury.sm.s  were  once  thought  to  be  very  rare,  but 
they  are  now  being  found  with  increa.sing  t're(iuency.  When  Yater  and  co- 
workers (1)  reviewed  the  woi  kl'.s  Hterature  in  1949,  they  found  that  there  were 
45  known  cases,  26  of  which  liad  l^een  treated  surgically.  Yater's  series  included 
2  cases  of  Blades  which  are  being  reported  in  thi.s  paper.  Lindskog  (2)  reported 
4  additional  cases  in  1950;  he  operated  upon  3  of  these  cases.  Carswell  (3),  in 
1950,  reported  one  case  which  he  had  operated  upon.  Lawrence  and  Rumel  in 
1950  (4),  reported  2  that  they  had  treated  surgically.  This  paper  reports  our 
surgical  experience  with  3  ca.ses.  Thus  far  at  least  53  cases  have  been  diagnosed, 
and  33  of  these  cases  ha\'e  been  operated  upon. 

Historical  Backyround.  The  early  cases  of  pulmonary  arteriovenous  aneurysm 
were  found  only  at  autopsy.  Churton  (5)  in  1897,  Wilkens  in  1918  (6),  de  Lange 
and  De  Ynes  Robles  in  1923  (7),  Reading  in  1932  (8),  and  Rodes  in  1938  (9), 
have  described  lesions  discovered  at  autopsy.  Diagnosis  before  autopsy  was 
first  made  in  1939  by  Smith  and  Horton  (10).  Hepburn  and  Dauphinee  success- 
fully treated  the  first  case  in  1942  by  performing  a  pneumonectomy. 

Diagnosis.  Arteriovenous  aneurysms  in  the  lung  are  part  of  the  syndrome 
known  as  Rendu-Osler- Weber's  disease  or  hereditary  hemorrhagic  telangiectasia. 
Famial  tendency,  skin  lesions,  and  mucous  membrane  in\-olvement  may  be 
lacking  in  pulmonary  arteriovenous  aneurysms. 

One  half  of  the  reported  cases  of  pulmonary  arteriovenous  fistulas  have  had 
multiple  spidery  telangiectases  and  discrete  nodular  hemangiomas  of  the  face, 
neck,  lips,  mucous  membranes,  or  trunk.  Cyanosis  and  clubbing  of  the  fingers 
and  toes,  in  the  presence  of  a  normal  heart  and  evidence  of  tumefaction  in  the 
lungs,  are  the  es.sential  features  in  tlie  diagnosis  of  intrapulmonary  aneurysms. 
The  aneurysm  permits  venous  blood  to  be  shunted  into  the  systemic  circulation 
and  a  lowered  arterial  oxygen  saturation  results;  arterial  oxygen  saturations  as 
low  as  63  per  cent  have  been  reported.  This  lowered  arterial  oxygen  saturation 
may  or  may  not  re.sult  in  cyanosis.  If  the  fistula  is  large,  an  excess  number  of  red 
blood  cells  will  be  produced.  The  increase  in  red  blood  cell  production  may  in- 
crease the  blood  volume,  but  the  plasma  volume  is  usually  normal.  The  poly- 
cythemia which  is  thus  de\'eloped  may  cau.se  a  chain  of  central  nervous  system 

Presented  as  one  of  the  series  of  Lectures  on  Recent  Advances  in  Surgerj-,  at  The  Mount 
Sinai  Hospital,  New  York,  N.  Y.,  January  24th,  1951. 
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sATOptoms  such  a.s  lieadache,  vertigo,  syncope,  convulsions,  paresis  or  parathesias, 
dysphagia  and  dysarthria. 

The  heart  is  usually  normal,  and  the  right  ventricle  is  not  increased  in  size. 
The  cardiac  output  is  not  elevated  and  tlie  systemic  blood  pressure  is  usually 
normal;  tlie  xcnous  pi'cssure  is  unchanged.  The  electrocardiogram  is  not  al)- 
normal,  although  occasionally  right  or  left  axis  deviation  may  develop.  The 
circulation  time  is  not  prolonged.  A  murmur,  continuous  throughout  the  cardiac 
cycle,  is  usually  heard;  it  is  loudest  on  inspiration  and  may  fade  or  he  absent 
on  expiration.  X-ray  films  of  the  chcsf  ai-c  typical;  they  usually  show  shadows 
in  the  chest  connected  to  the  hiluni  l)y  prominent  vascular  shadows.  The  angio- 
cardiogram is  pathognomonic  when  the  aneurysm  fills  with  dye.  The  intra- 
pulmonarv  h.stulas  may  be  distinguished  from  aneurysms  by  findings  in  the 
systemic  cii'culation.  In  the  latter  there  is  an  increase  in  both  the  plasma  and  red 
l)lood  cell  \-olume;  the  heart  is  enlai'ged,  the  cardiac  output  is  inci'eased,  i)ut  the 
arterial  oxygen  satui'ation  is  normal,  and  there  is  no  cyanosis  oi-  clul)l)ing  of  the 
fingers. 

Differential  DiagnoHiH.  Polycythemia  \  era  must  be  ruled  out.  At  times,  patients 
with  polycythemia  vera  develop  transient  circulai'  infiltrations  in  the  lungs. 
Angiocardiograms  will  generally  distinguish  these  infiltrations  from  a  true 
pulmonary  arteriovenous  fistula.  Congenital  heart  disease  may  be  confused  with 
pulmonary  fistulas.  Ordinarily  physical  examination  or  other  diagnostic  measures 
will  demonsti'ate  a  cardiac  abnormality  in  the  patient  with  congenital  cardiac 
disease.  Aneurysms  of  the  pulmonary  artery  are  I'are  lesions  which  may  be 
confused  with  pulmcjnaiy  fistulas,  if  the  x-ray  alone  is  relied  upon  for  diagnosis. 
There  would  l)e  no  shunt  pcimitting  \-enous  l)lood  to  reach  the  .systemic  circu- 
lation in  a  patient  with  a  ])ulmonary  artery  aneurysm,  and  hence  no  cyanosis. 

Prognosis.  Hemorrhage  from  ruptiu'ed  pulmonary  Hstula  may  be  severe  enough 
to  be  lethal;  thrombosis  being  another  cause  of  a  fatal  termination.  Conse- 
quently pulmonary  arteriovenous  aneurysms  should  be  treated  surgically.  How- 
ever, since  in  many  cases  the  fistulas  are  multiple,  it  is  \ery  important  to  conserve 
as  much  lung  tissue  as  possible  in  op(>i'ating  upon  patients  with  lung  fistulas. 

CASE  REPORTS 

Case  1.  History.  A  16  year  old  boy  dependant  ,  son  of  an  army  officer,  entered  the  Walter 
Reed  General  Hospital  in  October  1945  because  a  "machinery"  murmur  was  heard  over  the 
left  chest  posteriorly  during  a  physical  examination  for  admission  to  West  Point.  No  mem- 
ber of  his  family  was  known  to  have  either  congenital  telangiectases  or  undiagnosed  pul- 
monary disease.  X-ray  e.xamination  of  his  chest  revealed  increased  pulmonary  vascular 
markings  on  the  left  side  (fig.  1).  An  angiocardiogram  demonstrated  a  pulmonary  arterio- 
venous aneurj'sm  in  the  left  lower  lobe  (fig.  2).  Another  aneurysm  located  in  the  right  lower 
lobe  was  almost  missed  because  the  x-ray  label  partially  obscured  the  fistula.  A  left  lower 
lobe  lobectomy  was  performed  (Dr.  Blades)  on  October  17,  1945.  The  patient  made  an  un- 
eventful recovery  and  left  the  hospital  in  November  1945.  He  enlisted  in  the  army  and  was 
assigned  to  the  paratroopers  in  1948.  He  made  10  paratroop  jumps  without  difficult}-.  In 
December  1948  he  was  called  back  to  the  hospital  for  re-evaluation  of  the  remaining  pul- 
monary fistula. 
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III  his  past  pci-.sonal  liistorN'  he  disclosed  the  fact  that  he  had  had  a  l)()iic  c>st  in  his  left 
liuinpi'us  j)ack('(l  wit  h  l)()iic  chijjs  taken  from  his  rifj;hl  ilium  in  1942;  t  he  c>  sl  healed  uiievont- 
fully. 

Examination.  The  patient  was  a  very  well  developed,  well  nourished  white  male,  20  years 
of  age.  The  skin  revealed  no  cyanosis  and  no  telangiectases.  There  was  a  well  healed  left 
thoracotomy  scar.  Breath  sounds  were  normal,  and  no  bruits  were  heard  in  the  lungs.  The 
heart  was  within  normal  limits.  The  blood  pressure  was  138  systolic  and  88  diastolic.  There 
was  a  long  scar  over  the  left  humerus,  and  another  over  the  right  ilium. 


Fig.  1.  (Case  1.)  Chest  film,  P.  A.,  before  first  operation 


Laboralurij  data.  The  hemoglobin  was  17  Gm.,  the  o.xygen  content  of  the  arterial  blood 
was  21.1  volumes  per  cent,  and  the  o.xygen  capacity  of  the  arterial  blood  was  23.5  volumes 
per  cent.  The  arterial  oxygen  saturation  was  88.6  per  cent.  Angiocardiograms  showed  an 
arteriovenous  aneurysm  in  the  posteiior  pait  of  the  right  lower  lobe  (fig.  3).  Blood  counts, 
urinalysis,  and  serology  were  within  ncjrinal  limits.  The  vital  capacity  was  4.6  liters. 

Operation.  On  March  1,  1949,  the  aneurysm  was  removed  by  Dr.  Blades,  by  a  wedge  re- 
section of  a  portion  of  the  right  lower  lobe  posteriorly.  Pathological  examination  of  the 
specimen  disclosed  a  vascular  ectasia  consistent  with  the  diagnosis  of  arteriovenous  fistula. 

Postoperative  Course.  The  patient  passed  through  an  uneventful  convalescence.  Six  weeks 
later  his  arterial  oxygen  saturation  was  92.5  per  cent  and  the  vital  capacity  was  3.6  liters. 
He  subsequently  returned  to  active  duty  and  is  now  a  commissioned  officer. 
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Casei.  Histunj.  A  piivateof  the  U.  S.  A.  army  eiitPied  tlio  Wiilter  Reed  General  Hospital 
on  October  19,  1949.  complaining  of  headache,  no,s(>hleeds,  dyspnea,  and  fatigue  for  the 
preceding  3  months. 

He  was  well  until  .3  months  l)efore  admission,  having  gone  through  his  basic  training  with- 
out difficulty.  He  then  began  to  feel  weak  and  tired,  began  to  have  at  least  one  nosebleed 
daily  and  red  spots  appeared  on  his  lips.  Dyspnea  and  fatiguability  developed  to  the  point 
where  he  lost  consciousness  2  or  3  times  weekly;  he  had  al.so  become  mentally  confused. 


Fig.  2.  (Case  1.)  Angiocardiogram,  before  first  operation.  Fistula  left  lower  lobe;  there 
is  also  a  fistula  in  the  right  lower  lobe  obscured  l)y  the  label. 

Faniilij  History.  He  was  one  of  11  siblings.  Three  brothers  died  within  a  day  or  two  of 
birth.  Eight  brothers  and  sisters  were  alive;  of  these,  4  sisters  had  cutaneous  spots,  1  sister 
had  frequent  nosebleeds,  1  brother  had  cutaneous  spots  and  1  brother  had  been  ill  since  birth 
with  obscure  symptoms.  His  great -grandmother  and  grandmother  had  both  cutaneous  spots 
and  frequent  nosebleeds.  Four  aunts  and  uncles  had  similar  complaints.  An  uncle  and  an 
aunt  died  when  very  young.  Another  uncle  was  chronically  ill.  Twenty-four  cousins  had 
either  frequent  nosebleeds  or  cutaneous  spots.  One  cousin  had  complaints  very  similar  to 
the  patient's  and  also  had  x-ray  evidence  of  a  pulmonarj-  lesion. 


IM  I.MOX AK^    AirnntlOVKNOl  S   ANKI  UYSM 


Exaiitinulioii .  The  i)ati('iit  was  a  small,  thin,  white  male  who  was  apathetic  ami  sli(ihtl\' 
cyanotic.  Tlie  cyanosis  l)ecanie  much  more  maiketi  after  exercise.  There  v\('r(;  numerous 
petecliiae  on  the  lower  lip.  A  loud  machiner\-  murmur  was  heard  anterioii\-  in  the  4th  inter- 
space about  7  cm.  to  the  left  of  the  sternum.  The  h(>art  was  not  enlarged  to  percussion; 
pulse  rate,  84.  The  heart  sounds,  except  for  tin-  machinery  murmur,  were  normal. 

Laboratory  data.  The  red  blood  cell  count  was  5.5  million;  hemoglobin  Ifi  Gm.  per  cent ; 
the  white  blood  cells  numbered  5,350;  coagulation  time,  7  minutes,  atid  the  l)leeding  time,  2 


Fig.  3.  (Case  1.)  Angiocardiogram,  before  second  operation.  Fistula  in  left  lower  lobe 
removed  by  lobectomy.  Fistula  in  right  lower  lobe  still  present. 

minutes.  The  urinalysis  was  normal.  Nine  blood  cultures  were  sterile.  The  blood  urea  ni- 
trogen was  14.5  Gm.  per  cent,  the  arterial  oxygen  saturation  88.6  per  cent  and  the  venous 
oxygen  saturation,  49.3  |jer  cent.  X-ray  examinatif)n  of  the  chest  showed  a  comma  shaped 
shadow  in  the  right  hilum  and  vascular  abnormalities  in  the  midportion  of  the  left  lung 
field.  .Angiocardiograms  showed  pulmonary  arteriovenous  aneurysms  in  the  lingular  por- 
tion of  the  left  upper  and  left  lower;  the  right  middle  and  the  right  lower  lobes. 

Operation.  On  December  9,  1948  Dr.  Blades  performed  a  left  lower  lobectomy  and  a  wedge 
resection  of  the  lingula.  The  patient  passed  through  an  uneventful  convalescence.  Subse- 
(juently,  angiocardiograms  showed  no  remaining  aneurysms  in  the  left  lung  but  again  dis- 
closed aneurysms  in  the  right  middle  and  right  lower  lobes.  The  arterial  oxygen  saturation 
was  91.5  per  cent  before  exercise  and  95.5  per  cent  after  exercise. 
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On  MmitIi  17,  l!l4i)  tlio  patient  was  suhjocteci  to  a  second  operation  (Dr.  Blades)  and  a 
large  aneurysm  was  found  in  the  right  middh^  lohe.  It  was  removed  by  a  wedge  resection  of 
the  entire  lohe.  There  seemed  to  be  a  small  fistula  deep  within  the  right  lower  lobe.  This  was 
left  untouched  as  it  was  felt  that  a  lobectomy  would  have  been  necessary  to  ensure  its  re- 
moval. It  was  felt  to  be  unwise  to  sacrifice  so  much  lung  tissue  in  a  patient  who  might  later 
have  additional  aneurysms  in  other  parts  of  the  lung.  Except  for  some  troublesome  nose- 
bleeds and  bleeding  from  the  petechiae  on  his  lips  he  was  doing  quite  well.  He  was  no  longer 
cyanotic  and  felt  much  improved.  Three  months  after  the  operation  his  vital  capacity  was 
74  per  cent  of  normal  and  he  returned  to  active  duty. 


Fig.  4.  (Case  3.)  Chest  film,  P.  A.,  l)efore  first  oj^eration.  Comma  shai)ed  fistula  visible 
in  right  lung  hilum. 

Case  3.  History.  A  20  year  old  white  male  was  adniittcil  to  the  Walter  Reed  General 
Hospital  on  August  31,  1949,  for  evaluation  of  a  shadow  seen  in  the  right  lower  lobe  on  a 
routine  chest  film  (fig.  4).  Since  the  age  of  6  years  he  had  had  episodes  of  severe  headache 
preceded  by  transient  left  visual  defects. 

The  patient's  mother  had  clubbing  of  fingers  without  respiratory  symptoms.  No  other 
members  of  his  family  had  any  symptoms  pointing  to  possible  pulmonary  aneurysms. 

Past  History.  The  patient  had  had  a  chronic  discharge  from  his  left  ear  since  the  age  of  8. 
He  had  hepatitis  at  9,  pneumonia  at  13,  and  dyspnea  on  moderate  exertion  since  the  latter 
disease. 

Examination .  The  patient  was  a  well  developed,  alert  male  in  no  distress.  His  skin  was 
slightly  cyanotic  but  without  telangiectases.  The  left  ear  drum  was  fibrotic.  All  the  upper 
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teeth  were  absent.  A  faiiil  inachiii('rv-lik(>  nuirniur  was  licanl  ovfM'  tlic  vinhi  l()w(n'  clicst. 
There  was  moderate  cIubhiiiK  of  all  the  fingers. 

Laboratory  data.  The  red  blood  cell  eount  was  5.9  niillioii,  and  the  hemoglobin  16.7  (Jm. 
per  cent.  The  urine  and  cerebrospinal  fluid  examinations  and  elect roenc('])halogram  were 
normal.  The  vital  capacity  was  4.2  liters. 

Course.  The  patient  was  treated  in  the  Allergy  Clinic  with  antispasmodic  drugs  and 
histamine  desensitization  in  an  effort  to  relieve  the  severe  headaches.  Angiocardiograms 
showed  that  the  mass  in  the  right  lower  lobe  was  an  aneurysm  (fig.  5).  On  December  1,  1949 
Dr.  Blades  resected  the  right  lower  lobe.  The  patient  convalesced  uneventfully  and  ten 
weeks  after  operation  his  vital  capacity  was  3.2  liters;  he  soon  returned  to  active  duty. 


Fig.  5.  (Case  3.)  Angiocaidiogram,  fistula  in  right  middle  lobe  is  visible 
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AN  EVALUATION  OF  A  FRACTIONAL  INTRAVENOUS  SODIUM 
BENZOATE  TEST  FOR  LIVER  FUNCTION* 


I.  SNAPPER,  M.D.,  B.  D.  ROBINSON,  M.D.,  and  D.  J.  ROSENTHAL,  M.D. 

Determination  of  iiippuric  acid  synthesis  l)y  the  Hver  in  man  was  first  used 
by  Quick  as  one  of  the  indices  of  parenchymatous  liver  disease  (1,  2).  That  this 
test  compares  favorably  with  any  of  the  other  commonly  utilized  liver  function 
tests  has  been  repeatedly  demonstrated  in  the  past  (3,  4).  The  intravenous  modi- 
fication of  the  oral  liippuric  acid  test,  as  also  first  outlined  by  Quick,  et  al.  (5), 
possesses  the  advantages  of  (a)  ease  of  administration  of  the  test  substance,  (b) 
absence  of  side  effects  such  as  nausea,  vomiting,  or  gastric  distress  which  are 
common  with  the  oral  route  of  administration,  (c)  reduction  in  the  time  neces- 
sary for  the  test  period,  and  (d)  a  high  index  of  correlation  with  the  oral  test.  It 
was  established  that  normal  subjects  excreted  LO-1.4  Gm.  of  hippuric  acid 
during  the  one-hour  interval,  following  the  intra\enous  administration  of  1.77 
Gm.  of  sodium  benzoate.  Patients  with  li^'er  damage  excreted  smaller  amounts 
of  hippuric  acid  during  this  period  of  time. 

The  purpose  of  this  communication  is  to  describe  the  results  obtained  by 
altering  the  standard  form  of  the  test,  so  that  instead  of  determining  the  hip- 
puric acid  output  for  only  one  hour  after  the  administration  of  sodium  benzoate, 
the  test  was  prolonged  for  an  additional  hour,  and  the  hippuric  acid  in  each 
hourly  specimen  was  determined  separately.  In  addition,  the  excretion  of 
glucuronates  in  each  specimen  was  also  measured.  This  was  done  in  both 
normal  persons  and  in  patients  with  various  types  of  liver  disease. 

METHOD 

1.77  Gm.  of  sodium  benzoate  (equivalent  to  1.5  Cim.  of  benzoic  acid),  dissolved  in  20 
CO.  of  distilled  water,  were  administered  slowly  via  the  intravenous  route.  Prior  to  this,  the 
fasting  patient  had  voided  completely,  or  if  this  were  impossible,  he  was  catheterized  and 
the  catheter  made  indwelling.  To  insure  an  adequate  urinary  output,  400  cc.  of  water  were 
given  orally  at  the  onset  of  the  test,  and  an  additional  200  cc.  at  the  end  of  the  first  hour. 
The  entire  urinary  volume  was  collected  at  exactly  one  and  two  hours  after  the  intravenous 
injection.  The  amount  of  hippuric  acid  contained  in  these  specimens  was  determined  by 
the  method  described  by  (^uick  (6),  utilizing  the  "salting  out"  of  hippuric  acid  by  am- 
monium sulphate  in  an  acid  medium.  Results  were  expressed  as  grams  of  hippuric  acid  per 
hour.  The  glucuronate  excretion  was  measured  by  the  naphthoresorcinol  reaction,  as  modi- 
fied by  Snapper  and  Salt zman  (9) .  The  results  were  e.xpressed  as  either  negative  (  — ) ,  weakly 
positive  (±),  moderately  positive  (4-),  or  strongly  positive  (+  +  ). 

OBSERVATIONS 

In  Table  I  are  listed  the  results,  obtained  from  18  normal  subjects  (young 
hospital  personnel).  The  hippuric  acid  excretion  figures  for  the  one  hour  speci- 
mens closely  parallel  those  given  by  others  (4,  5).  The  low  values  obtained  in 
cases  8  and  17  are  unexplained,  inasmuch  as  no  evidence  of  liver  disease  was 
fotmd  in  these  individuals,  either  clinically  or  by  other  tests.  The  values  oV)tained 

*  From  the  Second  ^Medical  Service,  The  Mount  Sinai  Hospital,  New  York. 
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TABLE  I 


Excretion  of  Hippuric  Acid  and  Benzoyl  Glucuronate  in  Normal  Subjects 


SUBJECT 

GRAMS  OF  HIPPURIC  ACID 

GLUCURONATE  EXCRETION 

1st  hour 

2nd  hour 

1st  hour 

2nd  hour 

1 

1 

40 

0 

63 

± 

— 

2 

1 

16 

0 

33 

— 

— 

3 

1 

59 

0 

54 

± 

— 

4 

1 

25 

0 

54 

— 

— 

5 

1 

02 

0 

36 

± 

— 

6 

1 

04 

0 

55 

± 

— 

7 

U 

u 

8 

0 

78 

0 

71 

± 

9 

1 

59 

0 

29 

10 

1 

60 

0 

91 

11 

1 

18 

{) 

59 

12 

1 

41 

0 

62 

13 

1 

17 

0 

63 

14 

1 

48 

0 

28 

15 

1 

14 

0 

77 

16 

1 

32 

0 

67 

17 

0 

88 

0 

75 

18 

1 

16 

0 

89 

TABLE  II 


Excretion  of  Hippuric  Acid  and  Benzoyl  Glucuronate  in  Patients  with  Liver  Disease 


GRAMS  OF  HIPPURIC  ACID 

GLUCURONATE  EXCRETION 

SUBJECT 

DIAGNOSIS 

1st  hour 

2nd  hour 

1st  hour 

2nd  hour 

1 

Hepatitis 

0 

95 

0 

90 

+  + 

+ 

2a 

Hepatitis 

0 

38 

0 

41 

+ 

+  + 

2b 

Hepatitis  (2  weeks  after  a) 

0 

96 

0 

72 

+ 

3a 

Hepatitis 

0 

50 

0 

35 

+ 

+  + 

3b 

Hepatitis  (1  week  after  a) 

0 

99 

0 

53 

+ 

3c 

Hepatitis  (1  week  after  b) 

1 

36 

0 

46 

+ 

4 

Hepatitis 

0 

54 

0 

82 

+  + 

+  + 

5 

Hepatitis 

0 

62 

1 

53 

+  + 

+  + 

6 

Cirrhosis 

0 

82 

0 

92 

+  + 

+ 

7 

Cirrhosis 

0 

49 

0 

50 

+ 

+ 

8 

Cirrhosis 

1 

01 

0 

96 

± 

+ 

9 

Cirrhosis 

0 

47 

1 

08 

db 

+ 

10 

Cirrhosis 

0 

50 

0 

36 

+  + 

11 

Cirrhosis 

0 

39 

0 

43 

+  + 

+ 

12 

Biliary  cirrhosis 

0 

78 

0 

69 

+ 

+ 

13 

Acute  cholangitis 

0 

50 

1 

12 

+  + 

14 

Hepatoma 

0 

64 

0 

67 

15 

Hepatic  fibrosis  with  prolonged 
congestive  failure 

0 

49 

1 

24 

+ 

+ 
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(luring  the  second  hour  are,  in  every  case,  lower  than  those  found  in  the  first 
hour,  and  their  range  is  considerable.  The  amount  of  glucuronates,  excreted  by 
these  normal  subjects  during  the  first  hour,  is  negligible,  and  in  the  second 
hourly  period  is  negative,  by  the  method  of  determination  used,  in  every  instance. 

Table  II  lists  the  results  obtained  in  patients  with  known  dysfunction  of  the 
liver  parenchyma  (hepatitis,  cirrhosis,  cholangitis,  hepatoma).  The  output  of 
hippuric  acid  during  the  first  hour  is  significantly  lower  than  that  of  normal 
persons,  and,  as  is  shown  in  cases  2  and  3,  increases  proportionately  to  the 
degree  of  liver  regeneration.  As  in  the  normals,  there  is  a  wide  range  of  values 
obtained  in  the  second  hour  specimens,  but  in  these  cases,  more  often  than  not, 
the  output  during  the  second  hour  exceeds  that  of  the  first  hour.  Table  II  also 
reveals  that  in  these  patients  with  disorders  of  the  liver,  the  excretion  of  benzoyl 
glucuronate  is  markedly  increased  as  compared  to  the  normal.  In  nearly  all  of 
the  cases  significant  amounts  of  glucuronate  are  excreted  in  both  specimens. 
Cases  2  and  3  demonstrate  that  as  liver  function  improves,  glucuronate  conju- 
gation decreases. 

DISCUSSION 

The  sodium  benzoate  test  has  been  used  as  an  index  of  parenchymatous  liver 
function  since  1932.  The  test  is  based  on  the  fact  that  in  humans  benzoic  acid  is 
conjugated  with  glycine  in  the  liver  to  form  hippuric  acid,  which  is  subsequently 
excreted  via  the  kidneys.  Thus,  the  amount  of  hippuric  acid,  formed  by  any 
individual  given  a  sufficient  amount  of  benzoic  acid,  is  limited  by  the  ability  of 
the  liver  cells  to  synthesize  glycine.  Feeding  glycine  together  with  benzoic  acid 
will  increase  the  amount  of  hippuric  acid  excreted  above  the  previous  maximum 
value  obtained  when  benzoic  acid  is  given  alone  (2). 

It  has  been  shown  (7-12)  that  in  the  presence  of  liver  disease,  this  detoxifica- 
tion process  is  frequently  impaired,  and  that  at  such  times,  a  supplementary 
conjugation  system  is  utilized.  By  this  mechanism,  the  undetoxified  and  unbound 
benzoic  acid  is  conjugated  with  glucuronic  acid,  and  excreted  in  the  urine  as 
the  benzoyl  salt  of  glucuronic  acid.  Thus,  it  would  be  expected  that  at  times 
when  the  hippuric  acid  output  is  below  normal,  the  glucuronate  excretion 
would  rise.  That  this  presumption  generally  holds  true  has  been  clearly  shown 
in  the  past  and,  in  fact,  forms  the  Ixisis  for  the  oral  benzoic  acid  and  cinnamic 
acid  liver  function  tests  as  described  by  Snapper  (7-12).  In  these  latter  tests, 
what  is  measured  is  not  the  decreased  excretion  of  hippuric  acid,  but  the  increased 
production  of  benzoyl  glucuronate,  and  this  increase,  if  found,  indicates  paren- 
chymatous liver  disease. 

It  must  be  borne  in  mind,  however,  that  even  this  glucuronate  detoxifying 
reaction  is  but  another  one  of  the  numerous  functions  of  the  liver  cell.  Conse- 
quently, severe  liver  damage  may  result  in  a  diminution  in  the  production  of 
both  hippuric  acid  and  benzoyl  glucuronate.  This  explains  why  in  certain  cases 
(Table  II,  Cases  2a,  7,  9,  13,  15)  in  which  the  hippuric  acid  excretion  is  especially 
low,  the  benzoyl  glucuronate  output  is  not  necessarily  very  high.  In  these 
patients,  there  is  an  increased  production  of  the  glucvu'onates,  when  compared 
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to  normal  individuals,  but  it  is.  not  of  the  magnitude  one  would  expect  from 
the  decrease  in  the  amount  of  hippuric  acid  synthesized. 

Quick,  in  his  publications,  arbitrarily  decided  upon  a  one-hour  test  period,  and 
stated  that  the  maximal  rate  of  hippuric  acid  synthesis  in  any  given  individual 
is  constant  (1,  6).  This  is  probably  true  in  normal  subjects.  However,  our  re- 
sults— as  shown  by  more  than  half  the  cases  in  Table  II — demonstrate,  that  in 
some  patients  with  liver  disease,  even  though  the  supply  of  benzoic  acid  in  the 
blood  stream  is  at  its  highest  level,  the  amount  of  hippuric  acid  synthesized 
at  that  time  is  not  maximal,  but  may  be  much  higher  at  a  later  period  of  time, 
i.e.,  in  the  second  hourly  period.  This  would  not  obtain  were  Quick's  hypothesis 
applicable  to  abnormal  livers. 

One  possible  explanation  for  this  phenomenon — the  increased  production  of 
hippuric  acid  at  a  time  when  the  blood  le\'el  of  benzoic  acid  is  falling — probably 
depends  on  the  fact  that,  as  already  stated,  benzoic  acid  is  detoxified  by  two 
separate,  but  supplementary  methods.  Thus,  we  postulate,  that  in  certain 
patients  with  liver  dysfunction  the  maximal  rate  of  hippuric  acid  synthesis  is 
not  constant,  but  is  low  initially,  being  supplemented  by  the  glucuronate  conju- 
gation. Later,  as  it  gains  in  efficiency,  the  rate  of  hippuric  acid  synthesis  increases 
and  the  glucuronate  production  decreases. 

It  has  been  suggested  that  it  wcjuld  be  more  accurate  to  use  a  two-hour  intra- 
venous test  rather  than  the  one-hour  test  as  originally  described  by  Quick  (13). 
Several  of  our  cases  (Table  II,  cases  4,  5,  G,  9,  12,  13,  14,  15)  had  definitely  ab- 
normal tests,  as  determined  by  the  one-hour  output  of  hippuric  acid,  but  pro- 
duced equal  and  usually  greater  amounts  of  hippuric  acid  during  the  second 
hoiu%  so  that  the  total  production  of  hippuric  acid  in  two  hours  was  well  within 
the  normal  range.  It  is,  therefore,  obvious  that  a  total  two-hour  test  without 
fractional  determinations  is  an  inaccurate  appraisal  of  liver  function. 

SUMMARY 

The  urinary  excretion  of  hippuric  acid  and  benzoyl  glucuronate  following  the 
intraA'enous  injection  of  1.77  Gm.  of  sodium  benzoate  in  normal  subjects  and 
patients  with  liver  dysfunction  has  been  determined  at  hourly  intervals  for 
two  hours. 

Normal  subjects  excrete  much  more  hippuric  acid  during  the  first  hour  than 
during  the  second,  and  the  absolute  value  for  the  one  hour  excretion  usually 
exceeds  1  Gm.  No  significant  amount  of  Ijenzoyl  glucuronate  is  excreted  by 
normals. 

In  patients  with  liver  disease,  the  one-hour  excretion  of  hippuric  acid  is 
diminished,  depending  on  the  degree  of  impairment  of  the  detoxifying  mech- 
anism. In  some  cases,  a  much  higher  excretion  of  hippuric  acid  is  found  during 
the  second  hour  than  during  the  first,  and  in  these  cases,  the  total  two-hovu' 
excretion  of  hippuric  acid  is  similar  to  that  of  normal  subjects. 

In  the  presence  of  liver  damage,  increased  amounts  of  glucuronate  are  found 
in  the  urine.  As  li\er  function  improves,  more  hippuric  acid  and  less  glucuronate 
aie  excreted. 
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Kixcr  damage  may  !;(>  said  to  lio  pre.-cnl  when,  duriiiji;  llic  llist  hour  after 

ihe  intravenous  injection  of  1.77  (Im.  of  sodium  henzoate,  less  than  1.0  Gm.  of 

hippuric  acid  is  excreted;  or,  when  either  the  liist  and  A)r  the  second  hour  s})eci- 
mens  show  positive  glucuronate  reactions. 
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SPATIAL  VECTORCARDIOGRAPHY:  WIDE  QRS  COMPLEXES 
WITH  SHORT  P-R  INTERVAL  (THE  WOLFF-PARKINSON- 
WHITE  SYNDROME)* 


A.  GRISHMAN,  M.D.  and  H.  L.  JAFFE,  M.D. 

^'al•iou.s  explanations  ha\'e  been  in\'oked  for  the  occurrence  of  electrocardio- 
grams with  wide  QRS  complexes  and  short  P-R  intervals,  the  so-called  Wolff- 
Parkinson-White  syndrome.  In  a  study  of  patients  with  such  an  electrocardio- 
gram by  means  of  intracardiac,  esophageal,  and  conventional  leads  (1)  the 
following  obser\'ations  were  made  on  the  pathway  of  the  excitation  wave: 

1)  The  pace  maker  is  the  sino-atria'  node; 

2)  The  sinus  impulse  is  not  conducted  thi'ough  the  atrio-ventrirulai-  node  or 
the  bundle  of  His  and  its  branches; 

3)  Conduction  of  the  impulse  from  the  atria  to  both  ventricles  is  by  way  of  a 
slow  conduction  medium  (accessory  or  rudimentary  muscle  fibers)  and  is  indi- 
cated in  the  electrocardiogram  by  a  sluniiig  at  the  beginning  of  the  R  wave 
called  the  Delta  wave  (2) ; 

4)  This  accessory  conduction  system  transmits  the  excitation  wa\e  simul- 
taneously to  the  lateral  surface  of  the  right  ventricle  and  the  postero-medial 
surface  of  the  left  ventricle.  The  pathway  of  conduction  is  probably  along  the 
atrio-ventricular  groove,  the  width  of  the  excitation  wave  front  varying  from 
patient  to  patient; 

5)  In  the  right  ventricle  the  excitation  wa\-e  spreads  from  the  epicardium 
toward  the  endocardium. 

When  conduction  occurs  normally,  the  instantaneous  balance  of  forces  is 
contributed  to  by  muscle  portions  stimulated  simultaneously  in  both  \entricles 
and  b}'  the  anterior-posterior  and  superior-inferior  segments  in  each  \entricle. 
This  normal  sequence  of  discharge  of  electromotive  forces  can  be  visualized  by 
means  of  spatial  vectorcardiography  (3).  The  projection  of  the  normal  vectoi'- 
cardiogram  along  preselected  lines  results  in  a  normal  electrocardiogram,  in- 
cluding the  standard,  luiipolar  extremity  and  chest,  esophageal,  and  intra- 
cardiac leads. 

In  patients  with  W'olt'f-Parkinson-White  .syndrome  the  normal  pathway  for 
the  spread  of  the  excitation  wave  is  not  utilized;  therefore,  the  instantaneous 
balance  of  forces  is  produced  differently  from  that  in  the  normal.  Instead  of 
components  from  both  ventiicles,  a  wave  front  is  initiated  in  the  atrio-ventricu- 
lar groove  posteriorly  and  right  laterally  and  progresses  in  a  left  anterior  or 
lateral  direction,  or  infrequently,  to  the  left  posterior.  It  may  also  be  directed 
superiorly  or  inferioi'ly,  depending  partly  on  the  position,  size,  and  contigm'ation 
of  the  heart.  Since  there  is  no  balance  of  right  and  left  ventricular  electromotive 
forces  in  Wolff- Parkinson-White  syndrome,  it  is  impo.ssible  to  determine  whether 
or  not  chamber  hypertrophy  is  present.  Similarly,  it  is  A'ery  difficult,  or  impos- 
sible, to  detect  myocardial  infai'ction  since  there  is  no  l)alance  of  forces  between 

*  f>om  the  Cardiographic  Doj^aitment,  The  Mount  Sinai  Hosi)ital,  New  York,  X.  Y 
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those  goiiei  attMl  l)y  I  lie  aiitci  ior  and  poshM  ior  si  rfaces  or  hv  (1  <■  diaphi  agniat  ic 
and  superior  poitioiis  of  th(>  1  cait. 

MATERIAL  AND  METHOD 

Spatial  \'ectoroardi()grarr.s  l.a\  e  lieen  recorded  in  nine  persons  with  Wolff- 
Parkinson-White  syndrome  by  the  technique  previously  described  (3).  The 
\'ectorcardi()jii'ams  and  electrocai'diograms  in  four  of  these  cases  are  presented 
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Fic.  lA.  Spatial  vectorcardiogram  of  an  individual  without  heart  disease.  Note  thf> 
marked  slowing  of  the  onset  of  the  centrifugal  loop. 


Fig.  IB.  The  electrocardiogram  (10  cm. /sec,  i.e.  four  time  normal  S])eed)  shows  the 
characteristic  features  of  the  Wolff-Parkinson-White  conduction:  short  P-R  interval,  long 
QRS  complexes  and  discordant  T  waves. 


in  this  report.  The  appearance  of  the  normal  spatial  vectorcardiogram,  its 
relation  to  unipolar  and  bipolar  electrocardiograms  and  the  changes  produced 
by  myocardial  infarction,  conduction  defects  and  chamber  hypertrophy  have 
been  discussed  in  previous  papers  (4-8).  The  Technicon  Cardiograph  and  Vector- 
scope  have  been  used  throughout. 
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OBSERVATIONS 

In  Fi!j;ures  lA  aiul  2A  are  presented  the  Aectorcardiograms  of  two  normal 
patients  with  Wolff-Parkinson-White  syndrome  (cases  1  and  2).  In  Figure  lA, 
the  vector  loop  is  diiected  toward  the  left  posterior  lower  octant,  forming  a 
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Fig.  2A.  8p;itial  vectorcuiilidgram  of  an  individual  without  heart  disease.  The  QRS 
loop  is  oriented  in  the  left  anterior  upper  octant.  Note  the  slow  progression  of  the  centrif- 
ugal loop,  best  seen  in  the  sagittal  projection.  The  T  loop  again  is  discordant. 


Fig.  2B.  The  electrocardiogram  (10  cm. /sec.)  correlates  well  with  the  spatial  vector- 
cardiogram, showing  characteristic  delta  waves  in  all  leads.  The  configuration  of  the 
esophageal  leads  is  due  to  the  anterior  and  superior  orientation  of  the  sagittal  projection 

figure  eight  in  the  frontal  and  sagittal  planes,  and  rimning  counterclockwise  in 
the  horizontal  projection.  The  centrifugal  portion  of  the  loop  is  very  closely 
spaced  in  all  three  projecticjns.  In  normal  persons,  on  the  contrary,  the  initial 
segment  of  the  loop,  i.e.,  the  septal  vector,  in  the  horizontal  projection  is  directed 
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Fig.  3A.  Spatial  vectorcardiogram  of  patient  showing  evidence  of  anterior  wall  infarc- 
tion when  normal  condition  prevails.  Note  the  conspicuous  delta  looj). 
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Fig.  3B.  The  electrocardiogram  does  not  differ  from  those  obtained  in  patients  without 
heart  disease. 
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to  the  light  antcrioily.  In  Wolff-l'arkinson-White  syndrome,  thi«  portion  of  the 
h)op  is  directed  to  the  left  either  anteriorly  or  posteriorly,  and  the  time  markings 
are  spaced  A-ery  closely.  This  initial,  slow  segment  corresponds  to  the  Delta 
wave  in  the  elect rocartliogram  (1).  The  T  loop  is  discordant  to  the  QRS  loop. 

In  Figure  2A,  the  vector  loop  is  located  in  the  left  anterior  upper  octant.  As 
in  Figure  lA,  the  initial  portion  of  the  centiifugal  loop  is  closely  spaced  and  the 
direction  of  the  T  loop  is  discordant. 

Fi  gure  3A  shows  the  spatial  vectorcardiogram  in  Case  3,  a  48  year  old  man, 
whose  electrocai'diogram  showed  intermittent,  normal,  or  Wolff-Parkinson-White 
conduction.  Six  weeks  pi-ior  to  the  lecording  of  the  vectorcardiogram  he  tle\el- 
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Fk;.  4A.  S]);itial  vectorcardiogram  of  jiatioiit  with  isolated  pulinoiiir  stenosis  and 
marked  right  ventricuhir  hypertrophy'  and  enhirgement.  The  cardiac  vector  is  predomi- 
nantly oriented  in  the  left  anterior,  inferioi-  octant. 

oped  an  anterior  wall  infarction  which  was  evidenced  by  large  Q  waves  in  Vi 
to  V4  during  periods  of  normal  conduction.  The  vector  loop  is  located  in  the 
left  posterior  octant  and  the  "delta  loop"  is  distinctly  separated  from  the  re- 
mainder of  the  QKlS  loop  and  shows  close  spacing  of  the  time  markings..  The 
T  loop  is  discordant  to  the  QR8  loop.  Such  a  vectorcardiogram  may  be  seen 
in  patients  without  organic  heart  disease  and  thus  it  is  impossible  to  make  a 
diagnosis  of  myocardial  infarction  unless  the  relationship  of  the  integrated  QRS 
to  T  vector  is  determined. 

Figure  4A  shows  the  spatial  vectorcardiogram  in  Case  4,  a  17  year  old  boy 
with  an  isolated  pulmonic  stenosis  and  frequent  attacks  of  paroxysmal  tachy- 
cardia. The  loop  is  locatefl  in  the  left  lower  anterior  octant,  figure  eight  in 
configuration  in  the  frontal,  and  counterclockwise  directed  in  the  sagittal 
projection.  The  initial  segment  (centrifugal  loop)  reveals  a  close  spacing  of  the 


Fig.  4B.  The  electrocardiogram  (10  cm. /sec.)  does  not  iliffor  from  tho.se  ol)taiiiod  in 
patients  without  chamber  enlargement . 
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P'iG.  4C.  The  configuration  of  the  esophageal  leads  is  well  exi)lained  hv  the  orientation 
and  configuration  of  the  sagittal  projection. 
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Fig.  4D.  Qumidine  lactate,  given  int ravenouslv,  resulted  in  normal  conduction  Evi- 
dence of  marked  light  ventricular  hypertrophy  is  now  demonstrable. 
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Pig.  4I>.  Esophageal  leads  taken  at  that  time  yield  further  proof  of  normal  conduction. 
Negatively  oriented  delta  waves  are  no  longer  seen  in  esophageal  leads  at  atrial  level. 
Alternation  of  QRS  complexes  can  be  seen. 
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time  mark(>rs.  Tlie  \VV  and  T  vector  arc  directed  riglit  laterally.  The  electro- 
cardiogram show.s  the  typical  features  of  a  Wolff- Parkinson-White  electrocardio- 
gram with  short  PK  inter\  al,  wide  QKS  complexes  and  left  axis  deviation.  Eso- 
phageal leads  correspond  well  to  the  sagittal  projection  of  the  spatial  vector- 
cardiogram. Only  El  located  l)elow  the  diaphragm,  reveals  an  initial  ))ositivity. 
All  remaining  leads  are  negative. 

0.65  Gm.  of  t^uinidine  Lactate  (Eli  Lilly)  were  given  intravenously  in  order 
to  suppress  conduction  through  accessory  pathways  and  thereby  reestablish  a 
normal  spread  of  the  excitation  wave.  The  change  to  normal  conduction  took 
place  before  completion  of  the  injection  within  eighty  seconds.  The  electrocardio- 
gram recorded  fifteen  minutes  later  revealed  an  electrocardiogram  indicative  of 
marked  right  ventricular  hypertrophy.  The  esophageal  leads  (fig.  4E),  taken 
five  minutes  earlier,  revealed  disappearance  of  delta-waves  and  suggest  an 
entirely  different  spatial  orientation  of  the  cardiac  A  cctor.  An  electrical  alternans 
of  the  QRS  complexes  was  present. 

DISCUSSION 

The  evidence  provided  l)y  spatial  vectorcardiography  supports  the  opinion 
pre^■iously  published  that  in  Wolff-Parkinson-White  syndrome  the  excitation 
wave  spreads  to  both  Aentricles  along  accessory  pathways  (1).  Consequently, 
there  is  a  wave  front  accession  of  the  electromotive  forces  without  instantaneous 
balance  of  the  forces  of  the  right  and  left  ventricles,  of  the  anterior  and  poste- 
rior walls  or  across  the  septum.  This  wave  front,  arising  at  the  right  posterior 
portion  of  the  atrio-ventricular  groove,  progresses  to  the  left  anteriorly,  laterally 
or  slightly  posteriorly  and  in  a  superior  or  inferior  direction.  This  conduction 
pathway  precludes  the  diagnosis  of  anterior  or  diaphragmatic  infarction  since 
the  development  of  an  abnormal  ''infarction  vector"  depends  upon  a  lack  of 
Ijalance  of  forces  between  the  infarcted  areas  and  the  wall  opposite  (5).  Although 
the  position  and  configuration  of  the  vector  loop  are  doubtless  affected  by  the 
inal)ility  of  the  infarcted  muscle  to  generate  electrical  forces,  our  present  knowl- 
edge is  inadequate  to  detect  and  separate  such  variations  from  those  occurring 
in  normal  people.  Similarly,  because  of  the  absence  of  instantaneous  balance  of 
right  and  left  \entricles  in  the  Wolff-Parkinson-White  syndrome,  enlargement 
of  either  ventricle  cannot  be  detected.  Rotation  and  cardiac  enlargement  un- 
ciue.sticjnably  alter  the  position  and  configuration  of  the  vector  loop  but  the 
changes  are  difficult  to  distinguisli  from  normal  variations. 

Our  observations  do  not  support  the  idea  of  Segers  and  his  associates  (2)  and 
Vastesaeger  and  associates  (9)  that  the  delta  wave  represents  merely  the  sum- 
mation of  a  normal  electro-  or  vectorcardiogram  and  the  delta  wave.  The  latter 
is  thought  to  be  the  action  current  of  the  accessory  bundle.  We  agree  with 
Duchosal  and  Sulzer  (10)  that  in  WolfT-Parkinson-White  conduction  the  vector- 
cardiographic  pattei-n  is  basically  different  from  that  present  in  normal  conduc- 
tion as  their  published  cases  demonstrate.  Donzelot  and  associates  (11)  have 
presented  vectorcaixliograms  of  Wolff-Parkinson-White  syndrome  without  any 
discussion. 


216 


A.  GRISHMAN  AND  H.   L.  JAFFE 


The  \Tctoicar(liof>;raphic'  observations  in  the  Wolff-Parkinson-White  syndrome 
adequately  explain  the  findings  in  esophageal  and  intracardiac  leads.  A  QS  is 
present  o\-er  the  major  portion  of  the  esophagus  because  the  QRS  vector  loop 
is  usually  oriented  to  the  left,  anteriorly  or  laterally.  An  R  wave  is  obtained 
within  the  right  ventricular  cavity  since  the  electromotive  "wave  front"  begins 
on  the  epicordial  surface  of  the  right  posterior  atrio-ventricular  groove,  the 
right  \-entricular  cavity  being  situated  in  its  pathway  ("approaching  wave"). 

SUMMARY 

Xine  patients  with  Wolff-Parkinson-White  syndrome  have  been  studied  by 
means  of  spatial  vectorcardiography  and  the  records  of  four  patients  are  pre- 
sented and  discussed.  They  demonstrate  the  difficulty  in  diagnosing  myocardial 
infarction  and  chamber  enlargement  in  this  synvlrome  because  of  the  peculiar 
pathway  of  the  excitation  wave. 
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ENORMOUS  IDIOPATHIC  VESICAL  HEMORRHAGE* 


STANLEY  I.  GLICKMAN,  M.D, 

Hematuria  is  a  cardinal  symptom  demanding  complete  investigation  of  the 
entire  urinary  tract.  It  may  vary  in  degree  from  occult  blood,  detected  only  by 
microscopic  examination,  to  severe  hemorrhage  with  passage  of  large  blood 
clots,  or  even  to  complete  urinary  retention  caused  by  mechanical  obstruction  of 
the  clots.  The  accessibility  of  the  urinary  system  to  direct  observation  with  the 
cystoscope,  combined  with  the  excellent  diagnostic  information  afforded  by 
excretory  and  retrograde  pyelography,  make  for  a  high  degree  of  accuracy  in 
seeking  the  etiology  of  hematuria. 

Cahill,  in  1942,  made  a  critical  analysis  of  the  causes  of  hematuria  among 
14,000  admissions  to  the  Squier  Clinic,  and  concluded  that  a  causative  lesion  was 
found  in  96  per  cent  of  the  cases.  He  classified  the  etiological  factors  in  three 
major  categories:  1.  Hematuria  in  general  diseases;  2.  Hematuria  of  renal, 
ureteral,  vesical,  or  urethral  origins;  and  3.  Hematuria  from  diseases  directly 
invading  the  urinary  tract. 

Although  the  remaining  4  per  cent  maj^  be  grouped  as  cases  of  "essential 
hematuria,"  he  as  most  urologists,  believes  reservation  must  be  maintained  as 
to  the  infallibility  of  this  diagnosis,  since  in  numerous  instances,  repetition  of 
urinary  tract  investigations  may  ultimately  reveal  lesions  undetected  at  the 
initial  examination. 

It  is  somewhat  unusual  to  be  able  to  identify  the  bladder  as  the  focus  for 
hematuria,  to  visualize  the  lesions  both  with  the  cystoscope  and  the  unaided 
eye,  to  have  biopsies  of  the  lesion,  and  still  to  be  ignorant  of  the  cause  of  massive 
vesical  hemorrhage.  Vesical  bleeding  is  commonly  due  to  trauma,  calculus,  or 
foreign  body,  infections,  tumors,  parasites  such  as  Bilharzia,  epithelial  changes 
such  as  leucoplakia,  or  congenital  malformations.  All  these  conditions  are  readily 
detected  by  the  usual  means  employed  for  studying  the  urinary  tract. 

The  case  to  be  presented  manifested  massive  vesical  hemorrhage,  and  required 
cystotomy  for  hemostasis.  Although  the  patient  recuperated  satisfactorily,  the 
exact  etiology  of  his  bleeding  was  not  ascertained.  This  somewhat  unusual 
situation  and  the  manner  in  which  the  bleeding  was  handled,  make  the  problem 
worthy  of  presentation. 

CASE  REPORT 

History.  The  patient,  H.  B.  adni.  600163,  a  man  aged  64  years,  was  admitted  on  8-11-49 
to  the  Mt.  Sinai  Hospital  because  of  profuse  gross  total  painful  hematuria. 

Four  days  prior  to  admission  he  had  observed  diarrhea,  unaccompanied  by  any  other 
.symptoms,  lasting  for  two  days. 

Three  days  before  admission  he  noted  gross  hematuria  with  passage  of  clots  and  painful 
frequent  urination.  On  the  second  day  of  his  hematuria,  he  was  examined  by  a  urologist 
who  found  a  few  bleeding  points  within  the  patient's  bladder  and  clear  urine  efRuxing 

*  From  the  Urologic  Service  of  the  Mount  Sinai  Hospital.  Presented  at  the  Monthly 
Urologic  Conference  of  Dr.  Gordon  D.  0[)penheimer  on  October  25,  1949. 
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from  each  ureter;il  orifice.  The  areas  of  bleeding  were  fulgurated,  l)ut  no  lasting  contr(j| 
of  bleeding  was  achieved.  Passage  of  bloody  urine  with  clots  continued  and  the  patient 
became  progressively  weaker,  necessitating  hospitalization. 

Systemic  review  was  non-contributory,  the  patient-  having  enjoyed  good  health  until 
the  onset  of  his  present  illness. 

Examinalion.  On  admission  the  patient  appeared  to  be  in  moderate  distress  with  a  pallor 
of  the  skin  and  mucous  membranes.  His  blood  pressure  was  110  systolic  and  60  diastolic, 
the  pulse  was  88/min.  with  a  regular  sinus  rhythm.  The  lungs  were  clear.  His  heart  sounds 
were  normal  and  of  good  quality.  The  abdomen  and  external  genitalia  were  normal.  Rectal 
examination  revealed  the  prostate  to  be  benign  in  consistency  and  normal  in  size.  The  ex- 
tremities and  reflexes  were  normal. 

Laboralory  findings:  Hemoglobin,  6  Cim;  Erythrocyte  sedimentation  rate,  2  mm/hr; 
Blood  Urea  Nitrogen,  12  mg%.  A  preliminary  film  of  the  abdomen  was  negative;  an  electro- 
cardiogram was  normal;  bedside  chest  X-ray  showed  an  old  tuberculous  process  in  the  left 
upper  lobe,  and  one  at  the  right  lung  base.  There  was  left  ventricular  enlargement. 

Course:  The  patient  was  immediately  on  admission  transfused  with  1000  cc.  blood.  At- 
tempts were  made  to  render  his  bladder  free  of  blood  clots  by  aspiration  through  a  catheter, 
but  recognition  of  the  failure  of  this  maneuver  made  cystoscopic  examination  imperative. 

Prior  to  the  cystoscopic  examination  on  8-12-50,  the  patient  had  received  2500  cc.  blood, 
which  had  raised  his  hemoglobin  level  to  9.1  Gm.  Under  spinal  anesthesia,  an  exceedinglj- 
large  amount  of  blood  clot  was  evacuated  from  the  bladder.  Insi)cction  of  the  posterior 
urethra  and  bladder  was  carried  out,  using  a  panendoscope  and  Brown-Buerger  cystoscopc. 
The  posterior  urethra  was  found  normal.  The  posterior  wall  of  the  bladder  was  found  to  be 
inflamed  with  areas  of  musculature  exposed.  No  neoplasm  was  seen,  nor  could  anj-  individ- 
ual bleeding  points  be  identified.  Again  efflux  of  clear  urine  was  visualized  from  each  ureter. 
A  three  way  Alcock  catheter  was  left  indwelling  in  the  bladder  and  continuous  bladder 
irrigation  with  sterile  distilled  water  begun. 

During  the  next  few  hours  the  patient  received  an  additional  1500  cc.  blood,  but  a  signif- 
icant blood  loss  continued.  It  was  recognized  that  the  patient's  bladder  again  was  distended 
to  the  level  of  his  umbilicus  with  blood  clots  and  cystotomy  for  control  of  the  hemorrhage 
became  necessary. 

On  8-12-49,  at  4:30  P.M.,  exploration  was  performed  under  nitrous  oxide  and  intravenous 
sodium  pentothal  anesthesia.  The  patient's  blood  pressure  at  the  outset  of  the  operation  was 
80  systolic  and  40  diastolic,  but  this  rose  to  108  systolic  and  52  diastolic  at  the  completion 
of  the  procedure. 

Through  a  transverse  suprapubic  incision,  the  anterior  rectus  sheath  was  incised,  the 
muscles  retracted,  and  the  peritoneum  reflected  cephalad.  This  exposed  a  bladder,  liluish 
in  color,  and  distended  to  the  size  of  a  six  months  gestation.  Upon  incision  the  bladder  wall 
was  found  markedly  attenuated.  After  removal  of  about  2000  cc.  of  blood  clots  from  the 
bladder,  it  was  evident  that  the  trigone  and  posterior  inferior  bladder  wall  were  denuded  of 
mucosa,  exposing  large  areas  of  muscularis  which  were  bleeding  profusely.  There  was  no 
gross  evidence  of  gangrene  of  the  bladder  to  explain  the  loss  of  mucosa  over  such  large 
areas.  Clear  urine  could  be  seen  effluxing  from  both  ureteral  orifices.  Fulguration  was  at- 
tempted but  found  inadequate  in  controlling  the  bleeding.  A  #8  Fr.  ureteral  catheter  was 
passed  to  each  renal  pelvis  to  provide  adequate  urinary  drainage,  strips  of  Gelfoam  soaked 
in  topical  thrombin  were  placed  over  the  bleeding  bladder  surfaces,  and  the  bladder  was 
packed  tightly  with  three  gauze  packings.  This  procedure  effectively  controlled  the  bleed- 
ing. The  ureteral  catheters  and  the  packings  were  brought  out  the  suprapubic  wound  and 
the  bladder  closed  around  them  with  interrupted  chromic  sutures.  The  rectus  fascia  was 
reapproximated  with  chromic  sutures  and  the  skin  closed  with  interrupted  silk  sutures. 
During  the  operation  the  patient  received  another  500  cc.  blood  transfusion. 

The  following  da}'  it  was  observed  that  the  bleeding  had  stopped.  The  ureteral  catheters 
were  draining  well,  although  the  suprapubic  dressings  were  wet. 

Hematological  investigation  (8-15-49)  revealed  no  abnormalities:  Bleeding  time,  2^ 
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mill . ;  clot  t  iiifi  I  iinc,  !>  iiiin. ;  1  loiuofjlohin,  II  ( Ini ;  red  blood  cells,  I M  mil  I  ion/ cc  ;  while  blood 
cells,  lO.UOO  (l\)lys:  iioii  seg.,  12;  seg.,  72;  Bus.,  I;  I.ympho.,  8;  iMoiio.,  7;  Hetic,  0.6%; 
Phitclcts,  180,000/cc.  Om  smear,  the  platelets  appeared  a  low  normal.  The  red  blood  cor- 
puscles showed  polychromatophilia,  macrocytosis,  and  anisocytosis.  The  white  blood  cor- 
puscles showed  a  shift  with  occasional  myelocyte  on  the  smear.  The  prothrombin  time  was 
15.5  sec.  with  the  control  12  sec. 

Microscopic  examination  of  the  blooil  clot  removed  from  the  bladder  at  operation  was 
negative  for  tumor  cells,  and  culture  of  the  clot  revealed  Staphylococcus  Aureus  and  B. 
Chromogenes. 

Post-operatively  the  patient  received  300,000  units  of  procaine  penicillin  intramuscularly 
daily,  aureomycin  250  mg.  every  6  hours,  and  dihydro-st  reptomycin  0.5  Gm.  every  si.\  hours. 
His  course  was  uneventful  and  without  further  bleeding. 

On  8-19-49,  the  seventh  jjost-operative  day,  the  packings  were  removed  from  the  bladder 
under  spinal  anesthesia.  No  bleeding  was  encountered.  A  #28  Fr.  Malecot  catheter  was 
])laced  in  the  bladder  for  suprapubic  drainage  and  the  wound  closed  about  it. 

The  subsequent  course  remained  uneventful,  with  clear  urine  draining  from  the  supra- 
pubic tube.  On  the  fourteenth  post-operative  day,  an  intravenous  pyelogram  was  performed, 
revealing  verj'  slight  increase  in  caliber  in  the  collecting  system  on  both  sides.  This  was 
especially  true  of  the  lower  ureters  bilaterally.  The  bladtler  was  only  partially  visualized. 

To  check  on  the  status  of  the  bladder,  a  cystoscopic  examination  was  performed  under 
si)inal  anesthesia  on  9-1-49.  At  this  time  the  bladder  mucosa  was  found  intact.  Marked  in- 
jection of  the  vessels  was  seen  throughout  the  bladder  and  about  the  sphincter.  Several 
areas  covered  with  exudate  were  seen  bilaterally  on  the  postero-lateral  portions  of  the  blad- 
der. These  areas  bled  easil.y  and  biopsies  were  removed  from  them.  The  microscopic  report 
of  these  biopsies  was  "small  fragment  of  chronically  inflamed  bladder  mucosa  and  a  frag- 
ment of  Gelfoam  with  beginning  organization." 

Two  e.xaminations  of  a  tvvent.y  four  hour  urine  specimen  were  negative  for  tubercle  bacilli. 

On  9-5-49  the  supra  pubic  tube  was  removed  and  un'thral  catheter  drainage  maintained 
for  several  days.  Following  removal  of  the  catheter  the  patient  voided  a  good  stream  with 
a  frequency  of  every  hour  and  a  half  and  with  a  capacity  of  four  ounces.  The  suprapubic 
wound  remained  healed. 

The  patient  was  seen  in  the  follow-up  clinic  on  11-19-49  and  again  on  2-18-50.  He  stated 
he  was  voiding  hourly  during  the  day,  and  three  times  at  night,  with  a  maximum  capacitj^ 
of  nine  ounces.  There  had  Ijeen  no  recurrence  of  the  hematuria. 

COMMENT 

Although  the  bladder  was  definitely  the  locus  of  the  hemorrhage,  and  in  such 
a  location  the  cause  for  bleeding  usually  can  be  determined  in  the  majority  of 
instances,  in  this  case  one  can  only  hypothesize  as  to  its  etiology. 

Cystoscopic  inspection  of  cases  of  interstitial  cystitis  often  reveals  "cracking" 
of  the  mucosa  tmder  the  influence  of  bladder  distention.  Such  a  degree  of  mucosal 
denudation  as  was  encountered  in  this  case  is  beyond  the  experience  of  most 
observers  of  interstitial  cystitis,  but  the  possibility  cannot  be  denied  that  this 
patient  suffered  from  a  very  severe  form  of  the  disease. 

Nor  can  it  be  denied  that  an  allergic  manifestation  might  have  been  responsible 
for  the  extensive  loss  of  bladder  mucosa.  This  might  be  tenable  since  there  was  no 
gross  evidence  of  an  intense  infectious  process  which  might  have  produced  a 
mucosal  gangrene. 

The  second  point  of  interest  stems  from  the  method  employed  in  controlling 
the  hemorrhage.  Customarily  fulguration  of  localized  areas  of  bleeding  within 
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the  bladder  suffices  for  hemostasis.  However,  electro-coagulation  was  not  satis- 
factory due  to  the  very  large  area  of  bladder  submucosa  and  muscularis  exposed, 
as  well  as  to  the  fact  that  the  bleeding  was  mainly  venous  in  origin.  Venous 
bleeding  is  difficult  to  control  hy  fulguration.  Although  unorthodox,  effective 
hemostasis  was  secured  by  lining  the  weeping  bladder  with  Gelfoam  compressed 
by  gauze  packings.  Urinary  drainage  was  assured  by  maintaining  indwelling 
ureteral  catheters  in  each  renal  pelvis. 

The  patient's  course  was  observed  carefully  in  order  to  determine  the  effect 
of  loss  of  considerable  bladder  mucosa  with  probable  submucosal  damage  upon 
the  ultimate  capacity  of  his  bladder.  It  is  of  interest  to  note  the  apparent  com- 
plete regeneration  of  bladder  mucosa  as  determined  by  cystoscopy  performed 
several  weeks  foUoAving  operation. 

Although  the  period  of  observation  has  been  short,  the  patient  has  lost  only 
about  50  per  cent  of  his  bladder  capacity,  since  he  can  void  nine  ounces  at  a 
time.  His  upper  urinary  tract  has  not  suffered  in  that  only  slight  ureteral  dilata- 
tion existed  at  the  time  of  his  hospital  discharge,  on  September  9,  1949,  approxi- 
mately one  month  post-operatively.  Further  intravenous  pyelograms  will  be 
necessarj'  for  additional  information  on  this  important  point. 

SUMMARY 

A  case  of  massive  idiopathic  vesical  hemorrhage  associated  with  considerable 
loss  of  bladder  mucosa  has  been  presented.  Its  possible  cause  has  been  discussed, 
and  a  technique  for  controlling  the  hemorrhage  has  been  ofTered. 
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GOALS,  PROCEDURES  AND  ACHIEVEMENTS  IN  CLINIC 
PSYCHOTHERAPY* 


SAMUEL  R.  LEHRMAN,  M.D.',  ALEXANDRA  ADLER,  M.D.',  MARCUS 
SCHATNER,  M.D.',  and  FRANCES  SPIEGEL^ 

Despite  the  increasing  acceptance  of  psychotherapy  })y  the  general  piibli(;, 
there  is  still  current  among  physicians  a  surprising  unawareness  of  the  aims  and 
achievements  of  psychotherapy,  especially  in  psychiatric  clinics.  This  unaware- 
ness sometimes  gives  rise  on  the  one  hand,  to  failure  to  use  existing  psycho- 
therapeutic facilities,  and  on  the  other  to  exaggerated  demands  on  psychotherapy. 
It  must  be  stressed  that  there  is  nothing  in  psychotherapy  quite  comparable  to 
the  miraculous  results  induced  by  antibiotics.  This  paper  is  intended  to  dispel 
misunderstanding  by  describing  what  is  done  in  the  adult  psychiatric  out-patient 
clinics,  and  by  presenting  for  consideration  not  only  the  aims  and  methods  but 
the  achievements  and  limitations  of  clinic  psychotherapy. 

The  administrative  organization  of  the  adult  psychiatric  clinics  can  be  briefly 
described  as  follows:  There  are  three  clinics  each  manned  by  7  or  8  psychiatrists 
and  headed  by  a  chief  of  clinic  who  screens  and  assigns  patients  and  supervises 
therapy  through  regular  conferences.  The  psychiatrists  devote  six  hours  a  week 
to  the  clinic  but  because  of  the  weekly  one  hour  conferences  and  the  half  hour 
conference  with  the  chief  of  clinic  as  well  as  the  time  consumed  in  dictation,  the 
psychiatrist  can  utilize  only  seven  or  eight  half-hour  sessions  per  week  for  inter- 
views. Each  psychiatrist  carries  an  active  load  of  about  15  patients.  Many  pa- 
tients are  seen  once  a  week,  some  less  frequently  and  few  are  seen  more  than  once 
a  week;  there  are,  on  an  average,  2^  visits  per  month  per  patient.  The  admini- 
strative staff  consists  of  a  part-time  clerk  and  a  full-time  stenographer.  There  is 
a  case  work  staff  of  3  psychiatric  social  workers  and  a  supervisor.  The  services  of 
a  clinical  psephologist  and  3  full-time  ^•olunteer  assistant  clinical  psychologists 
are  also  available. 

The  clinic  receives  for  treatment  patients  referred  l)y  other  clinics  and  wards 
of  the  hospital  who  may  or  may  not  have  been  seen  by  the  liaison  psychiatrists 
attached  to  the  medical  and  surgical  out-patient  departments  and  hospital 
wards.  It  is  difficult  to  give  an  exact  statistical  analysis  of  the  diagnostic  cate- 
gories treated.  In  one  of  the  clinics  the  approximate  breakdown  of  90  patients  is 
as  follows : 

I  Psychoneuroses  (44) 

a)  Hypochondriasis — 4 

b)  Anxiety  Hysteria — 9 

c)  Conversion  Hysteria — 6 

d)  Anxiety  Neurosis — 22 

e)  Obsessive-Compulsive  Neurosis — 3 

*  Read  at  a  departmental  conference  of  the  Psychiatric  Service  Mount  Sinai  Hospital, 
New  York,  Dec.  7,  1948. 

'  Adjunct  Psychiatrist,  Psychiatric  Service,  The  Mount  Sinai  Hospital. 
^  Case  Supervisor,  The  Mount  Sinai  Hospital  Social  Service  Department. 
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II  Schizophrenias  (14) 
III  Depressions  (5) 
ly  Psychosomatic  Disorders (22) 

V  Character  Disorders  (3) 
VI  Unclassified  (2) 

The  method  of  treatment  is  "psychotherapy"  although  a  sedative  or  tonic  is 
occasionally  pi'escribed.  The  use  of  placebos  is  discouraged.  Our  aim  in  treatment 
does  not  differ  from  that  which  prevails  in  otlier  branches  of  medicine,  i.e.,  res- 
toration of  function.  In  but  few  instances  can  complete  anatomical  and  physio- 
logic restoration  l)e  attained.  In  our  clinics  this  can  be  done  chiefly  in  acute 
cases,  such  as  post-traumatic  neuroses  and  acute  conversion  hysterias.  Such 
material  appears  Init  rarely  since  our  primary  source  of  patients  is  from  other 
clinics.  We  ileal,  therefore,  largely  with  chronic  psychiatric  cases  comparable  to 
chronic  medical  and  surgical  problems.  Thus  we  can  hope  to  ameliorate,  and 
restore  our  j^atients  to  practical  functioning,  but  rarely  can  we  restore  them  to 
complete  mental  health.  Our  role,  nevei'theless,  may  be  quite  as  important  as 
that  of  the  internist  or  surgeon  since,  if  our  patients  are  not  treated,  complete 
incapacity  may  result.  This  fact  must  be  borne  in  mind  in  order  to  avoid  mis- 
guiding the  patient  in  vain  attempts  to  achieve  impo.ssible  goals.  The  therapist 
must  recognize  reality  factors  in  his  therapeutic  aims  and  know  where  and  when 
to  stop. 

By  psychotherapy  is  meant  an  organized,  conscious  attempt  to  influence  by 
psychological  methods  the  state  of  mind  of  a  person  with  symptoms.  Psychother- 
apy is  often  incidental  to  drug  therapy,  physical  therapy  and  other  measures 
(1,  2).  We  belie\'e  that  the  mechanism  of  psychotherapy  in  these  procedures  is 
similar  to  that  opei'ating  in  "pure"  or  direct  psychotherajn'  and  our  discussion 
will  accordingly  he  confined  to  the  latter  (3). 

Levine  (4)  in  his  "Psychotherapy  in  General  Practice"  cites  25  methods  of 
psychotherapy  for  the  general  pi'actitioner  (including  manipulation  of  the  en- 
vironment), as  well  as  5  tnore  adranccd  methods,  and  10  methods  for  the  special- 
ist. While  there  are  minor  differences  in  detail  distinguishing  one  method  from 
another,  it  is  not  necessary  to  make  the  differentiation  (juite  so  fine.  In  actual 
practice,  the  ^■arious  methods  mei-ge  into  each  other  and  it  is  much  more  impor- 
tant to  understand  the  broad  underlying  basis  of  the  psychotherapeutic  ap- 
proach. 

We  believe  that  the  fundamental  factor  in  psychotherapy  is,  what  Freud  has 
called,  "transference."  In  the  "Fragment  of  an  analysis  of  a  ca.se  of  Hysteria" 
published  in  1905,  Freud  (5)  defined  transference  as  "that  phenomenon  whereby 
the  patient  experiences  towards  the  physician  emotions  and  fantasies  which  are 
new  editions  or  facsimiles  of  emotions  and  fantasies  pre\'iously  experienced  to- 
wards a  person  intimately  connected  with  the  patient's  past  life".  Freud  origi- 
nally said  that  "these  tendencies  ha\-e  to  be  awakened  and  brought  into  life 
during  the  progress  of  the  analysis".  Later  he  obser\ed  that  transference  "is  a 
psychical  mechanism  that  is  characteristic  of  the  neurosis  altogether,  one  that 
is  evidenced  in  all  situations  of  life  (i.e.  of  the  neurotic),  and  which  imderlies 
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most  of  tlic  patlioloji;ical  inanilcstatioiis."  Feronczi  (())  staUnl  that  "the propensity 
for  transference  is  the  most  fundamental  peculiarity  of  the  neuroses  and  serves 
best  to  explain"  not  only  "acting  out  but  conversion  and  substitution  symptoms." 
Finally,  it  was  recognized  that  transference  is  a  characteristic  of  the  normal  indi- 
\-idual  as  well  as  of  the  neurotic.  The  various  schools  of  psychotherapy  make 
diverse  uses  of  transference  and  often  refer  to  it  as  "the  patient-physician  rela- 
tionship." For  instance,  in  the  Adlerian  School,  attempts  are  made  to  prevent 
dependent  relationships  by  repeated  interpretations,  showing  the  patient  the 
discrepancy  between  reality  and  his  behavior  towards  the  therapist  and  others 
in  his  environment.  The  so-called  "brief  psychotherapies"  are  based,  to  a  great 
extent,  on  the  varied  uses  of  "transference"  with  all  that  it  implies.  Transference 
is  a  spontaneous  phenomenon  repetitively  lived  out  as  an  emotional  and  beha- 
vioral experience  with  the  complete  repression  (i.e.  forgetting)  of  the  original 
experience.  Transference  phenomena  have  the  same  meaning  for  patients  as  post- 
hypnotic suggestions.  The  patient  rationalizes  and  may  feel  somewhat  uncom- 
fortable but  does  not  fully  understand  his  behavior.  He  expresses  the  repressed 
memory  in  action,  not  in  thought. 

A  common  example  of  transference  in  e^'el•yday  life  can  be  seen  in  the  reaction 
of  a  speeding  motorist  when  stopped  by  a  policeman.  Reality  demands  that  the 
motorist  either  accept  the  ticket  or  "talk  his  way"  out  of  the  situation.  Usually, 
however,  there  is  a  strong  emotional  reaction  in  which  the  motorist  "transfers" 
to  the  policeman  the  hostility  he  felt  in  childhood  towards  his  parents  at  the 
threat  of  punishment.  As  we  can  see  from  this  example,  the  transference  phe- 
nomenon is  one  which  occurs  in  addition  to  the  reality  reaction.  In  every  situa- 
tion between  patient  and  physician,  whether  the  physician  is  a  psychiatrist  or 
not,  there  are  two  relationships  (7).  First,  there  is  the  reality  relationship;  this 
is  based  on  actuality,  the  sick  patient  comes  to  a  person  skilled  in  healing  sick- 
ness. Over  and  above  the  actuality  there  is  the  transference:  the  patient  regards 
the  physician  as  something  more  than  he  is  (and  frequently  demands  more  than 
be  delivered)  or  else  he  exaggerates  the  value  of  what  has  been  done.  In  all  ther- 
apy and  especially  in  psychotherapy,  both  of  these  relationships  are  important. 
In  surgery  it  is  conceivable  that  the  transference  relationship  may  be  of  little 
importance,  but  despite  the  cold,  "scientific"  aloofness  of  the  operator,  the  atti- 
tude, i.e.  transference,  of  the  patient  to  the  surgeon's  entourage,  hospital,  etc., 
if  not  to  the  operator  himself,  belie  this. 

Like  everything  relating  to  human  relationships  there  are  seldom,  if  ever, 
"pure  cultures"  of  transference  phenomena  and  we  usually  deal  with  mixtures 
of  positive  and  negative  transferences  with  one  or  the  other  predominating.  The 
I'ealization  of  this  is  important  because  of  its  meaning  in  psychotherapy:  for 
even  when  a  patient  displays  an  undesirable  type  of  transference  (as  compared 
to  the  reality  situation)  proper  management  e.g.  by  cautious  intei'pretation,  may 
accomplish  the  therapeutic  aim. 

Proper  management  may  take  the  form  of  pointing  (uit  the  logical  reality  of 
the  situation  or  it  may  permit  the  patient  to  express  his  hostility  towards  the 
therapist.  The  determination  of  what  to  do  partly  belongs  to  the  "art"  of  psycho- 
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therapy.  From  the  seicntific  view  point,  the  physician's  course  may  be  deter- 
mined not  only  by  his  understanding  of  the  patient's  transference  but  by  his  own 
ability  to  tolerate  the  positive  and  negative  transferences  of  his  patients  without 
reacting  with  positive  and  negative  transferences  of  his  own  (counter-transfer- 
ence). It  is  largely  for  the  purpose  of  successfully  handlfijig  his  own  counter- 
transferences  that  it  is  recommended  that  psychotherapists  be  psychoanalyzed. 
This  has  not  been  generally  accepted  by  other  than  psychoanalytic  schools  of 
psychotherapy. 

Schilder  (8)  has  stated  that  every  psychotherapeutic  approach  has  three 
stages:  1.  The  winning  of  the  transference  {i.e.  establishing  a  positive  rapport). 
2.  The  using  of  the  transference  and  working  via  the  transference.  The  transfer- 
ence can  be  used  to  educate  the  patient  or  to  make  him  accessible  to  direct  thera- 
peutic suggestion,  or  it^^n,  be  employed  to  give  him  a  better  insight  by  a  fuller 
understanding  of  his  symptoms ;  in  this  way  he  may  be  enabled  to  give  them  up. 
This  is  the  psychoanalytic  method.  It  should  be  realized  that  many  patients 
recover  without  insight  and  that  it  is  not  always  necessary  for  the  patient  to 
knoAV  what  his  symptoms  mean  in  order  to  relinciuish  them.  In  clinic  psychother- 
apy we  do  not  aim  to  provide  all  the  deeper  insights  to  a  patient  but  only  those 
which  he  can  tolerate  and  understand  sufficiently  to  enable  him  to  recover.  In 
our  clinics  we  do  not  psychoanalyze  in  the  orthodox  sense.  Clinic  psychotherapy 
does  not  aim  to  reorient  the  personality  (ego)  but  to  adjust  the  patient  to  life's 
necessities.  Therefore,  the  therapist  does  not  require  as  much  detailed  material 
nor  does  he  necessarily  trace  the  current  problem  back  to  its  infantile  origins. 
He  deals  with  reality — cofrscious  and  pre-conscious  materisil — and  usually  does 
not  attempt  to  intei'pret  in  the  strict  psychoanalytic  sense  or  at  the  levels  of 
childhood  sexuality  (9,  10).  The  third  stage  is  the  breaking  of  the  transference. 
This  should  enable  the  patient  independently  to  approach  the  problems  of  actual 
life.  The  various  schools  of  psychotherapy  may  modify  these  stages  but  the  out- 
line is  fundamentally  souncl. 

Before  proceeding  to  a  more  detailed  discussion  of  what  we  t'ry  to  accomplish 
in  our  clinics,  a  word  about  the  meaning  of  mental  conflicts  is  desirable.  Re- 
gardless of  the  diagnosis  {i.e.  the  means  of  expression  in  symptoms)  a  neurotic 
conflict  results  when  a  person  wants  to  do  something  which  his  conscience,  i.e. 
his  ego  and  super-ego,  tells  him  he  must  not  do.  Quoting  Freud;  "Many  of  the 
methods  of  primitive  and  ancient  medical  science  effected  a  cure  by  inducing  in 
sick  persons  a  condition  of  expectant  faith"  (11).  These  are  frequently  the  con- 
ditions for  psychotherapy  which  prevail  today.  What  we  try  to  do  in  our  clinics 
is  to  relieve  the  patient  of  his  conflicts  so  that  there  will  no  longer  be  a  necessity 
to  give  expression  to  the  conflict  in  symptoms.  By  telling  his  story  to  the  physi- 
cian, the  patient  transfers  the  function  of  conscience  to  the  physician  who, 
by  his  non-critical  attitude  and  listening  decreases  the  patient's  sense  of  guilt. 
This  verbalization  by  the  patient  with  release  of  emotional  tension  is  called 
abreaction,  aeration  or  ventilation,  and  is  probably  the  most  important  aspect 
of  clinic  psychotherapy.  The  patient  regards  the  physician  as  an  authoritative 
figure  out  of  the  past  and  acts  out  a  repetitive  drama  with  him  with  a  more 
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satisfactory  ending  than  in  the  original  one.  (If  the  original  ending  had  been 
satisfactory,  there  would  have  been  no  necessity  for  the  current  episode  or  trans- 
ference.) The  frequent  "living  out"  of  such  dramas  often  enables  the  patient  to 
master  the  old  traumatic  situation  and  adjust  to  present  reality.  Technically, 
the  psychoanalytic  reader  may  call  this  "working  through"  rather  than  "abreac- 
tion"  but  the  difference  is  chiefly  ([uantitative  (12). 

Education  also  plays  an  important  role  in  psychotherapy.  Since  misinforma- 
tion can  serve  as  a  SQurce  of  anxiety,  the  correction  of  the  false  belief  may  elimi- 
nate the  anxiety.  For  example,  an  adolescent,  worried  over  masturbation,  may 
be  cured  if  he  accepts  the  assurance  that  masturbation  does  not  lead  to  insanity. 
(Compare  this  concept  of  education,  the  correction  of  false  facts,  with  the  whole 
concept  of  psychotherapy  which  aims  at  correcting  "false"  emotions.)  Education 
adds  to  the  reassurance  engendered  by  the  non-critical  listening  of  the  physician. 

It  is  sometimes  necessary  to  advise  the  patient  to  leave  a  job  in  which  he  is 
unhappy,  but  retains  because  of  his  conscience.  The  advice  may  give  him  moral 
support  (reassurance)  and  lessen  his  conflict. 

Persuasion  and  suggestion  are  stronger  forms  of  advice  which  are  aimed  more 
directly  at  the  symptoms;  hypnosis  is  the  strongest  form  of  suggestion.  In  these 
forms  of  psychotherapy  we  can  clearly  see  that  unless  the  patient  "likes"  the 
physician  and  wants  to  cooperate  with  him,  there  can  be  no  cure.  There  is  rarely 
any  indication  for  hypnosis  in  our  clinics,  but  there  is  no  objection  to  its  use 
when  indicated  nor  to  any  other  type  of  therapy  indicated  by  special  problems. 

Technical  considerations  make  the  formal  psychoanalytic  procedure  unfeas- 
ible. We  occasionally  interpret  the  transference  and  try  to  give  the  patient  ob- 
jecti\'e  insight  at  superficial  levels;  more  often  we  recognize  the  transference  and 
work  with  it.  We  may  even  try  to  make  it  more  positive  by  using  reality  factors. 
If  we  can  give  the  patient  a  measure  of  insight,  it  is  so  much  the  better.  If  the 
patient  must  carry  positive  images  of  the  therapist  away  with  him  as  a  support 
when  he  leaves  treatment  without  insight,  (identification  with  the  therapist)  we 
do  not  object.  We  even  encovu'age  it  since  our  prime  object  is  removal  of  symp- 
toms more  or  less  permanently,  that  is,  restoration  of  fimction. 

Social  Service  is  a  very  important  adjvmct  to  the  achievement  of  this  aim, 
especially  in  selected  cases.  Those  areas  in  which  the  worker  can  be  used  are 
briefly  described  as  follows:  (1)  Environmental  manipulation  which  will  enable 
the  patient  to  adjust  more  easily.  (2)  The  gathering  of  information  from  the 
environment  which  will  help  the  psychiatrist  to  diagnose,  evaluate  and  form  a 
plan  of  therapy.  (3)  Contacts  with  family  members  to  provide  understanding  of 
the  patient's  condition,  to  interpret  the  need  for  therapy  so  that  they  will  be 
able  to  accept  the  patient  with  his  limitations,  and  to  clarify  their  own  role  in 
the  possible  production  and  prolongation  of  the  patient's  illness.  This  is  actually 
a  form  of  psychotherapy  especially  useful  where  the  subject  may  himself  need 
therapy  but  refuses  to  see  himself  as  a  patient.  (4)  Direct  work  with  the  patient 
under  the  supervision  of  the  psychiatrist  i.e.,  supplementary  therapy  for  the 
patient  who,  because  of  employment,  may  not  be  able  to  continue  at  the  clinic. 

The  factors  which  interfere  with  the  achievement  of  our  goals  in  clinic  psycho- 


LEHRMAN,  ADLER,  SCHATNER  AND  SPIEGEL 


tluMapy  may  be  roughly  grouped  under  four  headings  as  follows:  (I)  Type  of 
patients.  Some  patients  because  of  the  nature  of  the  reality  situation,  the  type 
of  illness,  background  or  lack  of  other  endowments  are  not  amenable  to  psycho- 
therapy. (2)  Limitations  of  space  and  time.  Although  it  has  been  pointed  out 
that  increasing  the  time  allotted  to  each  patient,  and  the  number  of  physicians 
working  in  the  clinics,  would  still  not  solve  the  overall  problem  of  supply  and 
demand,  yet  these  factors  limit  us  insofar  as  they  concern  the  handling  of  the 
current  case  load.  (3)  The  therapist.  What  is  accomplished  in  the  clinic  is,  at 
least  partly,  a  function  of  the  therapist.  Overzealous  therapists,  starting  their 
psychoanalytic  training  and  imbued  with  psychoanalytic  principles  often  over- 
step the  bounds  of  psychotherapy  and  indulge  in  deep  interpretations,  unneces- 
sary dream  analysis  or,  on  the  other  hand,  too  rapid  attempts  at  enlightenment 
of  the  patient.  (4)  Administrative.  The  out-patient  departments  of  the  medical 
and  surgical  divisions  are  not  ordinarily  considered  as  important,  (as  they  are 
not,  from  the  point  of  view  of  life  and  death)  as  the  in-patient  wards.  This  situa- 
tion does  not  prevail  in  psychiatry.  The  medical,  surgical  or  psychosomatic  in- 
patient who  requires  psychotherapy  is  more  often  than  not  a  ■psychiatric  out- 
patient. Thus  most  of  the  therapeutic  potential  of  the  psychiatry  department 
lies  in  its  out-patient  department  as  opposed  to  the  therapeutic  potential  of  the 
medical  or  surgical  divisions  which  lies  in  its  in-patient  staff.  Accordingly  the 
question  is  raised  for  discussion  whether  it  would  not  be  wiser  to  augment  the 
staff  of  the  out-patient  department  both  in  quantity  and  in  quality. 

SUMMARY 

From  the  foregoing  it  can  be  stated  that  psychotherapy,  oriented  as  it  is,  as 
a  speciality  of  medical  practice,  has  as  its  aim  as  has  medicine  in  general:  preser- 
vation of  life,  relief  from  pain,  and  restoration  of  function.  The  procedure  largely 
employed  by  clinic  psychotherapists  is  based  on  the  psychoanalytic  framework 
of  refei'ence  which  regards  neurosis  as  an  inner  conflict  and  which  attempts  to 
mitigate  the  conflict  by  appropriate  manipulation  of  the  transference,  including 
its  use  to  make  the  patient  more  aware  of  the  realities  of  life.  This  aspect  of  the 
treatment  of  patients  does  not  exclude  but  rather  augments  other  therapeutic 
procedures  of  a  medical,  surgical  or  psychosomatic  nature.  Treatment  of  the 
"whole  patient"  furthermore  utilizes  as  an  important  adjunct,  the  social  service 
department  with  its  influence  on  the  patient's  environment.  The  achievements 
of  clinic  psychotherapy  may  properly  be  compared  to  the  achievements  of  the 
medical  and  surgical  out-patient  departments  in  dealing  with  subacute  and 
chronic  illness.  Although  the  "miracles"  frequently  demanded  of  psychiatrists 
can  larely  be  performed,  much  personal  satisfaction  ensues  from  the  frequent 
restoration  of  function.  A  clear  understanding  of  the  reality  factors  involved  in 
the  successes  and  limitations  of  clinic  psychotherapy  must  inevitably  lead  to  a 
more  efficient  utilization  of  psychiatric  facilities. 
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"Thai  disease  over  which  science  has  since  achieved  a  succession  of  glorious  and 
beneficent  victories  was  then  the  most  terrible  of  all  the  ministers  of  death.  The 
havoc  of  the  Plague  had  been  far  more  rapid;  but  the  Plague  had  visited  our  shores 
only  once  or  twice  within  living  memory,  and  the  smallpox  icas  always  present, 
filling  the  churchyards  with  corpses,  tormenting  with  constant  fears  all  whom  it 
had  not  yet  stricken,  leaving  on  those  whose  lives  it  spared  the  hideous  traces  of  its 
power,  turning  the  babe  into  a  changeling  at  which  the  mother  shuddered,  and 
making  the  eyes  and  cheeks  of  the  betrothed  maiden  objects  of  horror  to  the  lover." 

Macaulay,  History  of  England. 

Jenner's  epochal  discovery  of  vaccination  in  1798  and  its  successful  applica- 
tion throughout  the  civilized  world,  soon  forced  variolation,  or  the  inoculation 
of  variolous  (smallpox)  material,  into  scientific  oblivion.  .Tenner  was  apparently 
unaware  of  the  fundamental  identity  of  vaccinia  and  variola  and  believed  that 
cowpox  was  a  distinct  disease  entity  whose  vaccine  conferred  immunity  to  small- 
pox for  some  mysterious  reason.  For  almost  a  century  antedating  this  discovery, 
the  minds  of  the  proponents  and  critics  of  variolation,  the  earliest  and  now  al- 
most forgotten  immunologic  method,  were  kept  at  a  contro\'ersial  le\'el  of  fever 
heat. 

The  concept  of  protective  inoculation  dates  from  earliest  times  and  \  ariola- 
tion  was  practised  at  widely  diverse  areas  in  the  Orient  as  early  as  the  6th  cen- 
tury A.  D.  Among  the  Chinese  variolous  crusts  were  often  introduced  (by  special 
"blowers")  into  the  nose  of  the  candidate  for  immunity  (fig.  1)  and  it  has  been 
established  that  the  Hindus  were  acquainted  with  the  principles  of  active  im- 
munization. The  large  reservoir  of  folklore,  rather  than  the  conventional  medical 
literary  channels,  provides  the  source  of  the  modern  knowledge  of  variolation. 
The  practice  was  first  introduced  into  western  Europe  by  way  of  Constantinople 
where  it  had  long  been  a  popular  procedure.  Emanuel  Timoni  and  John  Pylarini, 
two  Greek  physicians  practicing  in  Constantinople,  after  an  exhaustive  study  of 
the  method,  issued  their  first  report  in  the  Philosophical  Transactions  of  the 
Royal  Society  in  1716.  (1)  Pylarini  described  his  technique  for  inoculation  as 
follows:  "By  a  sharp  instrument  of  metal  or  gold  held  horizontally  in  relation 
to  the  place  chosen  for  the  operation,  a  few  small  incisions  are  made,  either  on 
the  forehead  at  the  base  of  the  hair  or  on  one  of  the  cheeks  or  on  the  chin,  pref- 
erably, however,  on  an  arm  or  leg.  The  pus  is  then  applied  drop  by  drop  to  the 
incision  with  the  same  instrument.  The  wounds  are  then  carefully  covered  by 
a  dressing.  The  subject  must  be  forbidden  to  touch  the  transplanted  part  and 
above  all  to  avoid  contact  with  damp".  Pylarini  kept  his  patients  in  bed  for 
several  days,  had  them  follow  a  dietary  regime  which  included  meat  and  bread, 
observing  them  for  forty  days  in  all.  Pustules  appeared  on  or  about  the  seventh 
day  and  were  far  less  numerous  and  considerably  smaller  than  in  the  naturally 
acfjuired  disease. 

*  Read  before  the  Seminar  on  Medical  Historv,  Tiie  Mount  Sinai  Hospital,  New  York 
City,  April  17,  1951. 
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(Courteii/  of  Lcderle  Bulletin.) 

Fig.  1.  Ancient  Chinese  method  of  blowing  viiriolou.s  crusts  into  the  nose  of  a  candi- 
date for  smallpox  immunity. 

LADY  MONTAGU 

Despite  the  communications  by  Timoni  and  Pylarini,  it  was  not  until  tlie 
influence  of  Lady  Mary  Wortley  Montagu,  the  wife  of  the  British  Ambassador 
to  Turkey,  Avho  observed  and  described  the  success  of  variolation  in  Constan- 
tinople, that  its  practice  became  generally  known.  (2)  On  her  return  to  England 
in  1718,  she  devoted  herself  to  popularizing  the  new  method  and  had  her  three 


230 


SOLON  S.  BERNSTEIN 


children  inoculated,  llcr  inllucncc  at  Court  was  so  great  that  she  succeeded  in 
prevailing  upon  (Jeorge  I  to  have  liis  two  grandchildren  inoculated,  l)Vit  only 
after  successful  preliminary  experiments  with  six  condemned  criminals  and 
seven  orphaned  children  (3).  Despite  sporadic  opposition  from  \  arious  ([uarters, 
largely  stimulated  by  careless  techniques  or  inadecjuate  isolation,  variolation 
was  soon  generally  accepted  throughout  England. 

Evidence  that  this  practice  continues  to  the  present  day  among  certain 
African  tribes  has  been  found  by  Klebs  (4)  and  Eui'opeaii  na\'al  physicians  have 
recently  observed  instances  of  variolation  in  Algeria. 

THE  BOSTON  EPIDEMIC  OF  1721 

The  sturdy  and  God-fearing  colonists  of  New  England,  exposed  to  the  count- 
less hardships  of  a  rugged  and  precarious  existence,  met  the  ra\'ages  of  a  succes- 
sion of  smallpox  epidemics  with  characteristic  resignation.  In  the  city  of  Boston, 
fi\'e  visitations  of  the  disease  had  taken  over  a  thousand  lives  and  disfigured 
many  more.  Epidemiologic  control  measures  were  of  the  crudest;  those  stricken 
with  the  disease  were  removed  to  the  Pest  House  at  the  town's  periphery  where 
provisions  for  their  care  can  only  be  imagined.  Measures  for  quarantining  sus- 
pected cases  entering  the  harbor  from  endemic  areas  in  the  West  Indies  were 
completely  inadequate  and  contacts  were  permitted  uncontrolled  access  to  the 
city's  inhabitants.  The  deliberations  of  the  Common  Council  are  replete  with 
resolutions  and  recommendations  for  controlling  the  spreatl  of  the  infection  but 
measures  for  their  enforcement  were  hopelessly  inadequate  (5). 

Boston  was  visited  for  the  sixth  time  in  April  1721  with  what  proved  to  be 
I  he  most  devastating  epidemic  to  date.  The  community  then  boasted  a  popula- 
tion of  11,000;  at  the  end  of  the  epidemic,  Aeneas  Salter  made  a  survey  of  its 
lavages  and  found  that  5,989  had  been  afflicted  and  894  of  this  number  died; 
the  disease  was  fatal  for  nearly  one  in  seven. 

The  1721  epidemic  was  presumably  introtluced  into  Boston  from  the  Tortugas 
from  H.M.S.  Seahorse  which  entered  the  harbor  on  April  13th  with  several  of 
the  crew  stricken  with  the  disease.  The  distemper  soon  spread  rapidly  through 
the  city,  increased  in  severity  and  raged  without  abatement  until  the  following 
January.  In  addition  to  the  ^'ictims  in  the  city  itself,  surrounding  communities 
were  sorely  stricken;  few  families  escaped  the  infection. 

COTTON  MATHER 

Within  a  few  days  after  the  epidemic  appeared.  Cotton  Mather  (fig.  2),  the 
famed  fundamentalist  divine,  circularized  the  physicians  of  Boston,  ten  in 
number,  urging  them  to  inoculate  the  inhabitants  with  the  contents  of  smallpox 
pustules  as  a  means  of  protecting  them  against  the  disease.  This  practice  was 
apparently  totally  unknown  to  the  medical  practitioners  of  the  colonies  and  was 
first  brought  to  Mather's  attention  by  a  curious  series  of  circumstances.  In 
1707  his  parishioners  had  presented  him  with  a  slave  named  Onesimos  who 
later  informed  Mather  that  during  his  childhood  in  Africa  he  had  been  inoculated 
against  smallpox  and  that  such  practice  was  the  rule  among  the  Gurumantese 
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tribes.  His  interest  aiouscd,  Mather  questioned  a  iminhei-  of  oilier  slaves  who 
confirmed  the  widespread  practice  of  inoculation  in  Africa.  It  is  not,  improbable 
that  Mather  also  read  the  obser\  ations  of  Timonius  and  Pylarinus  which  had 
appeared  in  the  Philosophical  Transactions  (1).  He  obx'iously  recognized  the 


(Courtesn  of  the  Bridqeport,  Connerticut,  Puhlir  Library.) 

Fig.  2.  Tlicolo^ian  who  iiitroducpd  variolation  into  the  Aniprican  colonies 

significance  of  these  reports  and  their  application  to  the  epidemic  then  raging, 
as  shown  by  the  following  notation,  of  significant  historical  importance,  whicli 
was  entered  in  his  diary: 

"May  26,  1721.  The  grievous  Calamity  of  the  Small -Pox  has  now  Entered  the 
Town.  The  practice  of  conveying  the  Stnall-Po.r  by  Inoculation  has  never  been  used 
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in  America,  nor  in  our  Nation.  But  how  many  Lives  miijht  he  saved  by  it,  if  it  were 
practised.  I  will  procure  a  Consult  of  our  Physicians,  and  lay  the  matter  before 
them"  (6). 

This  was  soon  followed  by  iNIather's  "address  to  the  Physicians  of  Boston" 
which  precipitated  a  furious  storm  of  abuse  from  most  of  the  practitioners  in 
the  city  and  a  "Battle  of  the  Tracts"  ensued. 

ZABDIEL  BOYLSTON,  THE  "INOCULATOR" 

At  least  one  Boston  physician,  under  the  prodding  of  Mather,  courageously 
faced  the  torrent  of  medical  abuse  and  invective.  Within  two  days  after  receiving 
a  note  from  Mather  "if  upon  mature  deliberation  you  should  think  it  advisiable 
to  be  proceeded  in,  it  may  save  many  lives  that  we  set  value  on",  Zabdiel  Boylston 
inoculated  his  own  son  John  and  two  negro  slaves  on  June  26,  1721. ^ 

Despite  the  violence  of  the  public  outcry  against  the  practice  and  the  personal 
A'ilification  to  which  its  proponents  were  subjected,  Boylston  continued  to  in- 
oculate and,  moreover,  invited  the  pliysicians  of  Boston  to  view  his  results; 
none  accepted  (7). 

Hutchinson's  observation  that  "inocidation  was  introduced  upon  this  occasion, 
contrary  to  the  minds  of  the  inhabitants  in  general,  and  not  without  hazard  to  the 
lives  of  those  who  promoted  it,  from  the  rage  of  the  people"  (8)  is  borne  out  by  the 
way  Dr.  Boylston  and  his  family  were  treated.  In  fact,  they  were  no  longer  safe 
on  the  streets;  he  was  greeted  wiih  insults  and  it  was  general  opinion  that  if  any 
of  his  patients  died,  he  was  to  be  treated  as  a  murderer.  Cotton  Mather's  diary 
offers  a  colorful  contemporary  impression  of  the  populace's  temper: 

"July  16:  At  this  time  I  enjoy  an  unspeakable  consolation.  I  have  instructed  one 
physician  in  the  New  Method  used  by  the  Africans  and  Asiaticks,  to  prevent  and 
abate  the  dangers  of  the  Small-Pox,  and  infallibly  save  the  Lives  of  those  that  have  it 
visited  upon  them.  The  Destroyer,  being  enraged  at  the  proposel  of  any  Thing,  that 
may  rescue  the  Lives  of  our  poor  People  from  him,  has  taken  a  strange  possession 
of  the  People  on  this  Occasion.  They  rave,  rail,  they  blaspheme  they  talk  not  only 

Mather'.'i  teller  to  Zabdiel  Boi/lslon  urqinq  fuiii  to  attempt  inoculation 

June  24,  1721. 

Sir, 

You  are  many  ways  endeared  unto  me,  hut  l)y  nothing  more  than  the  very  much  good 
which  a  gracious  God  employs  you  and  honours  you  to  do  to  a  miserable  world. 

I  design  it,  as  a  testimony  of  my  respect  and  esteem,  that  I  now  lay  before  you,  the  most 
that  I  know  (and  all  that  was  ever  )jublished  in  the  world)  concerning  a  matter,  which  I 
have  been  an  occasion  of  its  being  pretty  much  talked  about.  If  upon  mature  deliberation, 
you  should  think  it  advisiable  to  l)e  proceeded  in,  it  may  save  many  lives  that  we  set  a 
great  value  on.  But,  if  it  be  not  ai)i)roved  of,  still  you  have  the  pleasure  of  knowing  ex- 
actly what  is  done  in  other  places. 

The  gentlemen,  my  two  authors,  are  not  yet  informed,  that  among  the  (illegible)  'tis 
no  rare  thing  for  a  whole  compan\-,  or  a  dozen  together  to  go  to  a  person  sick  of  the  small 
pox,  and  prick  his  pustules,  and  inoculate  the  humour,  even  no  more  than  the  back  of  an 
hand,  and  go  home  and  be  a  little  ill,  antl  have  a  fever  and  be  safe  all  the  rest  of  their  days. 
Of  this  I  have  in  my  neighbourhood  a  competent  number  of  living  witnesse. 

But  see,  think,  judge:  do  as  the  Lord  our  healer  shall  direct  you  and  pardon  this  freedom 
of,  Sir, 

Your  heartv  friend  and  Servant 
Co.  Mather 

Dr.  Boylston 


i 


IIIS'I'OHK  AL  SKiNIFICANCK  OF  SMALLPOX  AND  VAllIOLATION 


233 


like  Idiots  but  (ilso  tike  Frauticl;^.  And  not  oiitij  the  Physician  who  began  the  experi- 
ment but  I  also  am  the  object  of  their  Fury". 

"July  18:  The  cursed  Clamour  of  a  People  strangely  and  fiercely  possessed  by 
the  Devil,  will  probably  prevent  my  saving  (he  lives  of  my  Two  Children  from  the 
Small-Pox  in  the  way  of  Transplantation" . 

Boylston  was  twice  called  to  account  by  the  Selectmen,  but,  despite  threats 
of  dire  consequences  if  he  continued  to  inoculate,  he  persisted  in  the  practice 
and  when  the  epidemic  ended,  he  had  successfully  protected  286  persons.  In 
the  face  of  the  almost  uniform  hostility  of  the  physicians,  many  of  the  influential 
ministers  of  Boston,  led  by  Cotton  Mather  and  his  father,  Increase  Mather, 
\-igorously  defended  Boylston  and  issued  lengthy  and  eloquent  tracts  scourging 
his  adversaries  (9). 

As  the  controversy  raged  with  increasing  bitterness,  Boylston  was  again  called 
to  task  by  the  Selectmen  of  Boston  on  July  21,  1721.  "In  Relation  to  the  operation 
called  Inocidation  lately  practised  in  this  Town  by  Dr.  Boylston  of  this  Place".  Dr. 
Dalhonde,  a  Frenchman  who  had  achieved  a  measure  of  local  distinction,  cited 
at  this  inquest  a  number  of  alleged  instances  of  horrible  deaths  and  crippling 
which  resulted  from  inoculation  as  reported  in  foreign  countries.  On  the  basis 
of  Dalhonde's  patently  spurious  testimony,  the  physicians  drew  up  a  series  of 
resolutions  further  condemning  inoculation,  to  which  the  Selectmen  subscribed. 
With  the  publication  of  Dr.  Dalhonde's  report,  the  citizens  were  gripped  with 
terror  lest  the  disease  spread  rapidly  through  the  community  because  of  inocula- 
tion, and  their  fury  mounted.  Although  a  few  of  the  better  educated  favored  the 
practice,  the  vast  majority  refused  to  follow  their  ministers'  advice.  Never  had 
the  influence  of  their  spiritual  leaders  been  so  low. 

Boylston  issued  a  progress  report  on  October  23,  1721  after  inoculating  60 
persons,  in  which  the  innocuousness  of  the  practice  was  stressed;  only  one  death 
followed  the  inoculation  and  this  was  ascribed  to  irrelevant  causes.  The  opposi- 
tion, however,  did  not  abate  and  the  Selectmen  soon  issued  a  ruling  that  all 
inoculated  persons  be  removed  to  the  Pest  House.  When  Cotton  Mather  ac- 
cepted a  nephew  into  his  home  for  inoculation,  a  lighted  grenade  was  thrown 
through  the  window  but  happily  failed  to  explode.  Within  the  next  few  weeks, 
however,  a  gradual  change  in  the  public's  temper  made  its  appearance.  This 
may  have  followed  the  publication  of  the  Reverend  Benjamin  Colman's  glowing 
and  enthusiastic  report  after  observing  a  number  of  inoculated  individuals  (10). 
Similar  opinions  were  soon  voiced  by  other  influential  citizens,  including  magis- 
trates, and  the  custom  became  definitely  established.  At  the  epidemic's  end,  a 
total  of  280  patients  had  been  inoculated  in  Boston  and  environs  of  whom  6 
died,  or  one  in  46  as  contrasted  with  a  mortality  of  one  in  6  or  7  in  the  naturally 
acquired  disease. 

In  the  light  of  modern  psychiatric  concepts,  the  motivations  behind  Cotton 
Mather's  courageous  advocacy  of  variolation  opens  an  interesting  field  for  specula- 
tion. This  fiery  theologian  had  throughout  his  career,  been  the  leading  apostle 
of  rigid  fundamentalism  and  the  \'iolent  atlversary  of  any  symptom  of  modernism. 
He  had  consistently  interpreted  famines,  conflagrations  and  epidemics  as  signs 
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of  divine  displeasure,  lo  he  borne  witli  proper  meekness,  humility  und  contrition. 
It  may  be  recalled  that  Cotton  Mather  was  a  firm  believer  in  witchcraft  and  had 
written  extensively  on  the  subject.  During  the  sinister  witchcraft  persecutions 
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at  Salem  in  1G92,  he  investigated  several  cases  of  "diabolic  possession"  and  was 
deemed  personally  responsilile  foi'  inflaming  the  populace.  His  later  writings 
and  sermons,  howevei',  bear  ample  testimony  to  .support  the  belief  that  he  had 
largely  recanted  his  bigotted  stand  and  that  he  contemplated  his  earlier  activities 
with  a  mea.sure  of  shame.  In  ^•iew  of  his  prodigious  knowledge  of  current  science 


HISTORICAL  SIGNIFICANCE':  OF  SMALLPOX   AND  VA  KIOLATION 


235 


and  a  fj;r()\\in}i;  tolciancc,  one  may  essay  the  lu-licf  that  liis  enerf>;etic  and  fearless 
defense  of  inoculation  a<iainst  smallpox  may  in  part  lia\'e  i'cj)resented  a  form  of 
guilt  expiation. 

Despite  the  historical  implications  of  Hoylston's  feat,  wliich  was  the  first 
recorded  recognition  of  the  role  of  immunology  in  the  control  of  disease,  his 
colleagues,  including  some  who  undertook  to  inoculate,  were  very  grudging  in 
granting  him  any  credit;  they  continued,  but  with  diminishing  intensity,  to 
attack  him  because  of  his  unorthodox  training  (he  was  not  a  Harvard  graduate) 
as  well  as  for  allegedly  mercenary  motives.  The  Selectmen  sporadic^ally  continued 
their  obstructionist  tactics  but  organized  resistance  to  the  new  practice  was 
gradually  dissipated. 

At  the  invitation  of  Sir  Hans  Sloane,  Pi'esident  of  the  Hoyal  College  of  Phy- 
sicians, who  had  encouraged  Pylarini  to  publish  his  initial  experience  with 
inoculation,  Boylston  arrived  in  London  in  1724.  During  a  two  year  sojourn  in 
England  he  lectured  several  times  on  variolation  to  the  Royal  faculty,  was 
elected  a  Fellow  in  1726  and  in  the  same  year  published  his  treatise  "An  Historical 
Account  of  the  Small-pox  Inoculated  in  New  England'"  (fig.  3).  This  volume  is 
remarkable  for  the  accuracy  and  completeness  of  its  clinical  observations,  the 
first  such  work  by  an  American  physician  (11).  On  his  return  to  Boston,  he 
resumed  a  comfortable  practice,  living  quietly  with  his  wife  and  eight  children, 
inoculating  on  occasion  when  epidemics  of  smallpox  threatened,  but  he  was 
never  again  a  controversial  figure.  The  second  edition  of  his  Historical  Account 
was  published  in  Boston  in  1730.  In  his  sixties,  he  retired  to  his  farm  in  Brook- 
line,  devoting  himself  to  raising  pedigreed  horses.  He  died  in  1766,  at  the  age 
of  86,  after  many  years  of  pulmonary  trouble.  Although  Boylston  was  not  trained 
at  Harvard,  his  name  is  closely  linked  to  the  University's  growth  and  prestige, 
and  large  academic  foundations  in  his  name  were  left  by  his  greatnephew,  Ward 
Nicholas  Boylston,  both  to  the  University  and  the  Medical  School. 

THE  BOSTON  EPIDEMIC  OF  1753  AND  EPIDEMICS  ELSEWHERE 

Boston  was  spared  further  epidemics  of  the  disease  until  1753  when  7,653  of 
its  50,000  inhabitants  were  stricken,  of  whom  2,109  were  inoculated.  Of  those 
uninoculated,  one  in  ten  died  whereas  only  one  in  68  succumbed  following- 
inoculation.  With  improvement  in  techniques  and  adequate  isolation  of  the 
subjects  Sutton  and  his  associates  reported  inoculating  20,000  in  England  with 
but  three  deaths. 

Following  the  successful  introdu(;tion  of  inoculation  in  Boston  and  neighboring 
communities,  its  use  spread  gradually  throughout  the  colonies.  When  Philadel- 
phia was  visited  by  a  severe  epidemic  in  1730,  a  few  hardier  souls  permitted 
prophylactic  inoculation.  Benjamin  Franklin  lost  his  beloved  four  year  old  son 
from  the  disease  in  the  epidemic  of  1736  and  soon  altered  his  critical  attitude  to 
become  an  enthusiastic  advocate  of  the  measure.  He  wrote  a  foreword  entitled: 
"Some  Account  of  the  Success  of  Inoculation  for  the  Small-pox  in  England  and 
America"  to  William  Withering's  manual  on  variolation  published  in  England 
in  1754.  The  practice  was  given  further  impetus  by  Dr.  Adam  Thompson,  a 
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leading  Philadelpliia  inoculator,  w  lio  in  1750  delivered  a  Discourse  on  the  Prepa- 
ration of  the  Body  for  the  Small-pox,  published  in  the  same  year  by  Franklin. 
This  treatise  was  widely  distriliuted  and  generally  adopted  in  Connecticut,  Xew 

A  N 

ESSAY 

O  N 

INOCULATION, 

Occafioncd  by  the  Small-Pox  being 
iM-ought  into  Sfiutb  Carclirui  ia  the 
Year  1738. 

Servart  msJum  

f /  nen  ir.cauta  futvrl.  HoB. 

VV  I  T  ii  AN 

APPENDIX, 

Containing  a  faithful  Acccmru  of  its  Event 
ihcrc  V  whfre  Eight  on!)  died  out  of  above 
too  inoculated  \  ard  a  fummary  Relation 
of  the  principal  Cafes. 

 Qcuhf  /ubjfHa  fidtiih.!   HoR. 


By   J.  KlLPATRICK. 


L  O  N  D  O  S: 

PHnted  for  J.  Huggonson  in  S'worJ  and 
BuckUr-Ccurt,  LuJgatt-UilL 

iCourtesfj  of  the  Library  cf  Congress.) 

Fig.  4.  Title-page  of  Kilpatrick's  Essay  on  Inoculation 

Jersey,  Maryland  and  South  Carolina  where  the  method  pro\'ed  highly  successful. 
It  consisted  of  a  two  week  preparatory  period  in  which  the  candidate's  diet  was 
limited  to  light,  non-stimulating  foods;  he  was  then  subjected  to  moderate 
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purfiiiig  and  Mccdiii^  as  well  as  the  adiniiiisi  rat  ion  of  mercury  and  antimony. 
Following  the  inoculation,  usually  perfoiined  on  llie  leg,  a  two  week  period  of 
strict  isolation  was  enforced. 

In  a  severe  epidemic  in  Charleston,  South  Carolina,  in  1738,  J.  Kilpatrick, 
(fig.  4)  a  Scotch  physician,  successfully  inoculated  a  very  considerable  number 
of  persons  and  stimulated  a  revival  of  the  practice.  Kilpatrick's  account,  first 
pul)lished  in  Charleston  and  later  in  London  in  17-1:3,  frankly  recorded  both  his 
successes  and  failures  (there  were  eight  deaths  in  800  inoculations).  His  method 
included  careful  preparation  and  isolation.  In  his  es.say,  he  describes  the  remark- 
able experiments  and  obser\'ations  of  his  associate  Mowbray,  a  surgeon,  who 
very  often  inoculated  with  the  virus  taken  from  the  pustules  of  a  previous  inocula- 
tion, repeated  the  process  up  to  six  times  and  observed  no  perceptible  diminu- 
tion in  \  irulence.  This  was  far  in  advance  of  the  times  and  represented  a  \'aluable 
contribution  to  the  knowledge  of  inoculation.  Kilpatrick  soon  thereafter  estab- 
lished himself  in  London  as  a  specialist  inoculator  under  the  name  of  Kirkpatrick 
and  wielded  considerable  influence  over  the  by  now  highly  receptive  British 
public. 

Although  rigid  adherence  to  this,  and  similar,  methods  reduced  deaths  from 
inoculation  to  a  minimum,  disquieting  reports  of  fatalities  from  other  areas 
created  widespread  apprehension  and  in  many  communities  the  practice,  due 
to  strong  public  revulsion,  fell  into  disrepute.  This  situation  largely  resulted 
from  the  fact  that  a  considerable  number  of  untrained  and  unscrupulous  persons, 
moti\'ated  solely  by  greed,  had  become  self-styled  'inoculators'.  They  often  failed 
to  enforce  adequate  isolation  or  exercise  even  simple  cleanliness.  A  number  of 
epidemics  and  many  instances  of  sepsis  were  traced  to  these  charlatans.  As  the 
practice  fell  into  disrepute,  it  was  prohibited  by  law  in  some  provinces  and 
permitted  under  restrictions  in  others.  Among  the  commonwealths  expressly 
forbidding  inoculation  were  ^'irginia,  New  Hampshire,  Xew  York  and  Connecti- 
cut. The  bitterness  of  the  opposition  to  variolation  in  New  York  was  manifest 
in  Governor  Clinton's  proclamation  of  June  (i,  1747  (12):  "Strictly  'prohibiting 
and  forbidding  all  and  every  of  the  Physicians,  Surgeons,  and  Practitioners  of 
Physick,  and  all  and  every  person  within  this  Province,  to  inoculate  for  the  small- 
pox any  person  or  persons  within  the  City  and  County  of  New  York,  on  pain  of 
being  prosecuted  to  the  utmost  vigor  of  the  law" . 

The  degree  of  public  and  official  antagonism  to  variolation  is  reflected  in  a 
contemporary  Writ  of  Arrest  for  the  illegal  practice  of  inoculation  in  New  Haven 
County,  Connecticut,  which  is  reproduced  hei-ewith  (fig.  5). 

VARIOLATION  IN  THE  WAR  OF  INDEPENDENCE 

In  the  relatively  crowded  areas  of  England  in  the  18th  century,  most  adults 
had  acquired  natural  immunity  to  smallpox  through  exposure  to  its  effects  in 
early  childhood,  a  period  when  its  manifestations  were  traditionally  mild.  In 
the  sparsely  populated  and  rural  American  colonies,  however,  the  situation  was 
very  different,  and  apart  from  those  residing  in  the  more  populous  coastal  com- 
munities few  adults  were  naturally  protected.  Furthermore,  the  medical  depart- 
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nu'iit  of  the  British  army  had  lonjj;  .sinco  iiit  loduccd  i)r()t(>ct  ixc  iiioculal  ion  tor 
those  conscripts  wlio  had  previously  escaped  the  disease  and  were  exposed  to 
])ossihle  infection. 

With  tlie  outbreak  of  hostilities  in  177"),  the  most  dangerous  foe  the  colonists 
had  to  fight  was  smallpox.  Washington  wrote  to  Patrick  Henry,  then  Governor 
of  \'irginia,  in  1777:  "I  know  that  small  pox  is  more  destructive  to  an  army  in 
the  natural  way  than  the  sword,  and  I  shudder  whenever  I  reflect  upon  the 
difficulties  of  keeping  it  out,  and  that  in  the  vicissitudes  of  war  the  scene  may  be 
transferred  to  some  Southern  state"  (13).  We  thus  see  Washington  challenging 
tlie  penal  law  against  the  practice  of  inoculation  in  his  native  Virginia.  Bitter 
experience  with  the  uncontrolled  disease  in  two  campaigns  had  con\erted  him 
to  variolation. 

Following  the  Battle  of  Bunker  Hill  in  June  1775,  General  Howe's  forces 
occupied  Boston,  and  Washington's  troops  were  deployed  on  the  surrounding- 
hills  observing,  rather  than  besieging,  the  city.  Although  Washington's  forces 
and  munitions  were  inadequate  for  a  successful  siege,  Howe  w'as  unable  to  attack 
t^ecause  smallpox  was  rampant  among  the  citizenry  and  to  some  degree  among 
his  troops.  As  inoculation  was  then  the  practice  among  the  British,  it  is  probable 
tliat  the  soldiers  were  incapacitated  by  the  inoculated  disease.  Washington 
reported  to  the  Continental  Congress  on  December  4,  1775  that  "General  Howe 
is  going  to  send  out  a  number  (jf  the  inhabitants,  in  order,  it  is  thought,  to  make 
room  for  his  expected  reinforcements.  There  is  one  part  of  the  information  that 
I  can  hardly  credit ;  a  sailor  says  that  a  number  of  them  coming  out  have  been 
inoculated  with  the  design  of  spreading  the  smallpox  throughout  the  country 
and  the  camp".  And  ten  days  later  he  writes:  "The  soldiers  who  have  never  had 
it  are,  we  are  told,  under  inoculation,  and  considered  as  a  surety  against  any 
attempt  of  ours  to  attack". 

Washington  met  these  threats  with  characteristic  vigor  and  foi'esight,  and 
without  awaiting  the  sanction  of  the  Continental  Congress,  ordered  that  such 


TRANSCRIPT  OF  WRIT  OF  ARREST  (FIG.  5) 

Whereas  no  proper  Officer  can  he  conveniently  had  to  execute  this  writ  These  are  there- 
fore to  James  Arnold  of  Durham  in  the  County  of  New  Haven  an  indifferent  Person 
Greeting  

Whereas  the  Grandjurors  in  Durham  aforesi'  for  the  Time  being  have  an  Oath  made 
Complaint  &  Information  to  me  the  Subscriber  against  Moses  Gaylord  of  Durham  afores'f 
for  that  the  s?  Moses  Gaylord  in  s'.'  Durham  on  or  about  the  12th  Day  of  instant  March 
(lid  voluntarily  give  and  communicate  the  Infection  of  the  small  Pox  by  way  of  Inoculation 
unto  James  Tibbals  Jr.  of  s'.'  Durham  contrary  to  the  Form  P'orce  &  Effect  of  the  Statute 
in  that  Case  provided  as  s'.'  Complaint  Dated  the  21st  Day  of  March  A  D  1777  on  File 

These  are  therefore  in  the  Name  of  the  Gov.''  &  Company  of  the  State  of  Connecticut 
to  command  you  forthwith  to  apprehend  the  Body  of  the  s'.'  Moses  Gaylord  and  him  have 
before  me  the  Subscriber  at  the  Pest  House  in  s'.'  Durham  to  be  examined  touching  the 
Premises  and  be  dealt  with  according  to  Law  fail  not  and  due  Returns  make  Dated  in 
Durham  the  27th  Day  of  March  A  D  1777 

James  Wadsworth  Jr  Just  Pac 

On  reverse: 

Xewhaven  County  ss  Durham  March  the  28  A.  D.  1777  I  then  by  virtue  of  this  Writ 
took  the  Body  of  the  within  Nam'd  Moses  Gaylord  and  read  the  same  in  his  hearing  Tues. 

Attest  James  Arnold  Jr.  Indif'^  Person 


^,    /       r,.,^  ^-/i  ^/-r  //^  y^^^. 

//.^  y^yy,^  ^/  y.  ^.y^' 


/J.   M.^.^^^-^..^    /x^  //..^ 


.4-  A   /^r. 


-  ^"'t'  -.V-.-  ,^  ^  A 

^.  .-/.-r-  '- 




'()ri(iinal  maniiscripl  loaned  by  AUyn  Ford,  Minneapclu,  Minnesota,  Direc- 
ts, National  Society  of  Autographic  Collectors.) 

Fig.  6.  George  Washington's  Directive,  dated  Valley  Forge,  March  20,  1778,  to  the  Com- 
manding Officer  at  Alexandria,  relative  to  preventive  smallpox  inoculation  (variolation) 
of  all  recruits. 
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of  the  militia  as  had  not  hud  the  disease  he  promptly  inoculated.  When  the 
British  finally  evacuated  Boston  on  March  17,  1776,  he  ordered  1000  of  his  men 
with  accjuii-ed  immunity  to  take  possession  of  the  city.  Despite  his  heroic  efforts 
to  isolate  those  infected  with  the  disease,  as  well  as  the  contacts,  the  distemper 
found  its  way  into  the  country  and  many  towns  near  Boston.  It  is  thus  apparent 
that  at  an  especially  crucial  period  in  the  fortunes  of  the  embattled  Colonials, 
a  nine  month  deadlock  extending  from  June  1775  to  March  1776,  resulted  from 
an  epidemic  of  smallpox  in  Boston  and  Washington's  fear  that  his  army  might 
become  infected. 

Within  a  few  months,  another  outbreak  of  smallpox  proved  to  be  the  deciding 
factor  in  the  Colonial  campaign  for  the  capture  of  the  City  of  Quebec.  Historians 
are  largely  in  agreement  that  had  this  campaign  been  successful,  the  greater 
])art,  if  not  all,  of  Canada  would  now  be  in  American  hands.  The  Colonials, 
with  superior  forces  and  equipment,  were  making  rapid  progress  toward  the 
subjugation  of  the  Quebec  garrison  when  half  their  number  were  suddenly 
stricken  with  smallpox  which  was  associated  with  a  very  high  moi'tality.  This 
disastrous  turn  of  e\Tnts  compelled  them  to  raise  the  siege,  admit  defeat,  and 
retreat  witli  their  sick  to  Crown  Point  on  Lake  Champlain.  Charles  Cushing, 
an  officer  with  the  expedition,  wrote:  "We  have  now  been  at  Crown  Point  for 
eight  days  and  since  then  have  buried  great  numbers  from  the  smallpox.  Some 
regiments  which  did  not  inoculate  have  lost  as  much  as  a  third  of  their  number". 
Conditions  at  this  encampment  were  appalling  and  a  member  of  Congress  de- 
scribed the  disaster  thus:  "(_)ur  misfortunes  in  Canada  are  enough  to  melt  a 
heart  of  stone.  The  smallpox  is  ten  times  more  terrible  than  the  British,  Cana- 
dians and  Indians  together.  This  was  the  cause  of  our  precipitate  retreat  from 
Quebec".  Another  contemporary  letter  states  "Our  Northern  army  has  left 
Canada  and  retreated  to  Ticonderoga  and  Crown  Point.  The  smallpox  has  made 
great  havoc  among  them  ...  in  short,  the  Army  has  melted  away  in  a  little 
time  as  if  the  Destroying  Angel  had  been  sent  on  purpose  to  demolish  them". 
In  the  following  month  the  situation  grew  progressively  worse;  the  commanding 
officer,  General  Thomas  died  of  the  disease  and  his  successor  wrote  to  Washing- 


TRANSCRIPT  OF  WASHINGTON'S  DIRECTIVE;  (FIG.  6) 

Head  Quarters  Valley  Forge  20th  March  1778 

Sir 

The  Director  General  and  the  other  Gentlemen  of  the  Faculty  having  determined  that 
it  will  be  more  convenient  to  innoculate  all  the  Levies  that  have  not  had  the  small  pox, 
at  or  near  the  Camp,  I  desire  that  you  will  suffer  none  of  them  to  he  detained  at  Alexandria 
or  George  Town  for  that  purpose.  If  the  small  pox  should  be  in  either,  the  troops  are  not 
to  halt  or  enter  them.  The  Officers  commanding  the  different  detatchments  are  to  be  di- 
rected to  march  them  slowly  that  they  may  not  be  overheated  by  exercise  and  thereby  put 
in  a  habit  prejudicial  to  innoculation.  They  are  to  make  diligent  inciuiry  whether  the  small 
pox  be  at  any  Houses  upon  the  Road,  and  if  it  is  to  avoid  them  carevully.  When  the  Officers 
arrive  within  a  day  or  two's  march  of  the  Camp,  they  are  to  send  forward  to  inform  the 
Surgeons,  that  proper  accommodations  may  lie  prepared  for  them.  Should  there  be  any 
places  intended  for  small  pox  Hospitals  below  Alexandria,  a  Copy  of  these  orders  is  to  be 
sent  to  the  Officer  commanding  who  is  to  obey  them  punctually.  This  is  intended  to  extend 
1o  the  Troops  of  North  Carolina  as  well  as  those  of  Virginia. 

I  am  Sir 

Yf  most  ob^  ServJ 

G.  Washington 
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ton:  "The  rate  of  the  smallijox  tleprive.s  u.s  of  a  wliolc  icitimcnt  in  iho  course  of 
a  few  days.  Of  the  remaining  regiments  from  50  to  60  in  each  are  taken  do\\n  in 
a  day,  and  we  have  nothing  to  give  them  l)ut  saU  pork  floui'  and  the  poisonous 
waters  of  the  lake"  (13). 

In  June  1776,  of  10,000  men  in  the  Northern  Army,  5,500  were  unfit  for  duty, 
chiefly  due  to  the  ravages  of  smallpox.  The  British  on  the  other  hand,  protected 
both  by  natural  immunity  and  the  established  practice  of  protective  inoculation 
were  able  to  go  through  the  entire  period  of  the  war  with  scarcely  any  cases  of 
the  disease. 

Throughout  this  critical  jieriod,  Washington  sought  by  e\'ery  means  at  his 
command  to  influence  Congress  to  legalize  the  practice  for  the  entire  military 
personnel.  The  spread  of  the  disease  was  not  onl.y  rapidly  sapping  the  country's 
military  resources,  but  fear  of  infection  had  largely  stopjjed  the  flow  of  recruits. 
Furthermore  the  results  of  the  wholesale  inoculation  of  the  Northern  army  had 
been  very  successful  and  by  August  1776,  the  scourge  had  been  completely 
eradicated.  By  this  time,  however,  British  reinforcements  had  arrived  in  con- 
siderable number  on  the  St.  Lawrence  and  a  Colonial  attack  on  Canada  would 
probably  have  been  doomed  to  failure.  With  this  evidence  it  can  hardly  be  an 
exaggeration  to  say  that  smallpox  was  the  main  cause  for  the  preservation  of 
Canada  for  the  British  Empire. 

An  interesting  sidelight  on  the  contro^•ersial  attitude  toward  inoculation  is 
contained  in  a  recently  discovered  letter  of  General  Horatio  Gates  which  was 
written  in  August  1776  while  he  was  commanding  troops  concentrated  at  Ti- 
conderoga  (14).  In  constant  dread  lest  fresh  epidemics  be  precipitated  by  charla- 
tan inoculators,  the  document  leaves  little  doubt  as  to  his  attitude: 

"A  Villain  of  a  surgeon,  for  what  i.s  commonly  called  doctor,  is  inoculating  the  militia 
as  fast  as  they  arrive.  .  .  .  Such  a  slave  to  private  gain  who  would  sacrifice  the  .\rmy  for 
the  sake  of  obtaining  a  few  dollars  for  himself,  deserves  to  be  immediately  brought  to  con- 
dign punishment.  Were  he  within  my  reach  it  would  not  be  many  minutes  before  he  would 
fee!  the  weight  of  my  resentment.  As  that  not  being  the  case,  I  must  apply  to  you  to  beg  you 
to  write  to  the  chairman  of  the  committee  .  .  .  directing  him  to  exert  his  utmost  power  to 
stop  this  most  pernicious  practice,  &  if  possible  to  send  the  doctor  instantly  to  Jail.  As 
fine  an  Army  as  ever  marched  into  Canada  has,  this  year,  been  entirely  ruined  by  the  small- 
po.x.  If  the  Militia,  which  ought,  long  ago,  to  have  been  here,  are  once  infected,  this  country 
will  infallibly  be  exposed  to  the  invasion  of  the  enemy.  Such  officers  as  have  staid  upon  the 
way,  to  be  inoculated,  shall,  they  may  depend  upon  it,  be  brought  to  a  general  court- 
martial." 

When  Washington  finally  received  qualified  permission  ivom  Congress  in 
January  1777  to  inoculate  his  le\-ies,  he  instructed  Dr.  Shippen,  the  Medical 
Director,  as  follows:  "Finding  the  Small-Pox  to  be  spreading  much  and  fearing 
that  no  precaution  can  prevent  it  from  running  through  the  whole  of  our  Army, 
I  have  determined  that  the  troops  shall  be  inoculated.  The  expedient  may  be 
attended  with  some  inconvenience  and  some  disadvantages,  and  yet  I  trust  in 
its  consequences  will  have  the  most  happy  effects.  Necessity  not  only  authorizes 
but  seems  to  refjuire  this  measure,  for  should  the  disorder  infect  the  Army  in 
this  natural  way  and  rage  with  its  usual  virulence,  we  should  have  more  to  dread 
from  it  than  from  the  sword  of  the  enemy.  I  would  fain  hope  that  in  a  short 
space  of  time  we  shall  have  an  Army  not  subject  to  this  the  greatest  of  all  cal- 
amities that  can  befall  it  when  taken  in  the  natural  way."  (15). 
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The  troops  enthusitisticiiUy  accepted  tlie  procedure  and  weic  iiiocululcd  in 
batches,  the  two  churches  in  Morristown  being  used  as  the  centers  for  isolation. 
Within  a  comparatively  few  weeks  the  disease  was  almost  completely  eradicated 
with  Washington's  principal  danger  entii'ely  and  permanently  removed.  Little 
more  was  heard  of  this  dread  complaint  even  when  the  army  moved  south.  It  is 
recorded  that  the  deaths  from  the  naturally  acquired  disease  exceeded  sixteen 
per  cent  whereas  the  mortality  from  tho  inoculated  disease,  when  properly  con- 
trolled, averaged  but  one  in  three  hundred;  many  regiments  of  five  hundred 
men  were  inoculated  without  a  single  loss. 

The  adoption  of  this  measure  removed  the  chief  obstacle  to  recruiting.  Within 
a  few  months  Gates  army,  freed  of  smallpox,  compelled  Burgoyne's  surrender 
at  Saratoga.  Washington's  smallpox-free  army,  growing  from  strength  to 
strength,  ultimately  succeeded  in  forcing  the  surrender  of  Cornwallis  at  York- 
town  in  1781. 


IN  OCUL  ATION. 

THE  fubfcriber  rcrped'ully  inrormt  the 
public  that  he  has  lattty  opened  an  In- 
pculation,  at  the  pleafaRtly  rituaicl  hofpital 
in  Claftenbury  ;  Gentlemen  and  Ladies  who 
wifli.  tohavc  the  ^mall-P^x  by  this  fafe  and 
eal'y  iscthod,  may  be  boarded,  and  hare 
faithful  attendaoce  paid  thetn,  by  their  obc* 
dient, 

ASAPH  COLEMAN. 
March  t$,  tyfy.   

EIGHT  months  is  atlewed  by  the  Court 
ot  Probate  for  the  diftrift  of  Hartford, 
for  the  creditors  of  the  eftate  of  Col  Samo- 
EL  TALCorr,  late  of  Hartford  deceafed  t 

An  advertisement  of  an  "inoculation  farm.'' 

Fig.  7 

VARIOLATION  IN  THE  POST-WAR  PERIOD 

Following  the  successful  use  of  inoculation  against  smallpox  in  the  war,  the 
practice  was  generally  re-established  among  civilians,  but  under  much  closer 
supervision  than  heretofore.  Isolation  became  mandatory  and  fatalities  were 
rare.  Although  many  physicians  undertook  the  practice,  the  bulk  of  the  citizenry 
still  turned  to  lay  practitioners.  Inoculation  "farms"  sprang  up  and  were  Avidely 
advertised  (fig.  7).  The  term  "to  buy  the  smallpox"  came  into  common  usage 
as  it  had  in  Constantinople  in  the  early  days  of  variolation.  The  popularity 
of  the  practice  soon  reached  such  proportions  that  "inoculation  parties"  were 
formed  so  that  the  period  of  isolation  could  be  pleasantly  and  convi\'ially 
endured. 

Smallpox  inoculators,  both  medical  and  lay,  and  privately  owned  hospitals 
established  solely  for  the  procedure,  advertised  enthusiastically  in  the  papers 
and  were  careful  to  specify  whether  they  were  prepared  to  treat  "the  rich  or  the 
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plebeian".  A  somewhat  colorful  announcement  in  a  Boston  paper  under  the 
date  of  January  16,  1798  follows: 

"Ibrahim  Mustapha,  Inoculator  to  his  Sublime  Highness  and  the  Janisseries: 
original  Inventor  and  Sole  Proprietor  of  the  Inestimable  Instrument,  the  Circassian 
Needle,  is  just  arrived  from  Constantinople  where  he  has  inoculated  about  50,000 
people  without  losing  a  Patient.  He  requires  not  the  least  Preparation  Regimen  or 
Confinement,  Ladies  and  Gentlemen  who  wish  to  be  inoculated  need  only  acquaint 
him  with  how  many  Pimples  they  choose  and  he  makes  the  exact  number  of  Punctures 
with  his  Needle  which  produces  the  Eruptions  ivith  the  very  Picquers.  Ladies  who 
fancy  a  favourite  Pitt  may  have  it  put  in  any  spot  they  please,  of  any  size  "  (16). 
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While  seemingly  rec()\eriiif>;  satisfactoril}-  t'loin  a  chronic  dchililat iii^  illness, 
Dr.  Jacob  L.  Maybaiim  died  suddenly  at  The  .Mount  Sinai  Hospital  on  May  31, 
1951. 

He  was  hoi-n  and  reared  on  the  Lower  East  Side  of  New  York  City.  On  com- 
pleting his  high  school  education  he  entered  Cornell  University,  on  a  four  year 
.scholarship,  and  in  1905  received  his  M.D.  degree  from  that  institution.  His 
first  five  years  as  a  physician  he  devoted  to  general  practice,  and  was  employed 
part  of  the  time  hy  the  Department  of  Health  of  the  city  of  Xew  York. 

He  began  his  training  in  otolaryngology  in  1910  as  an  Assistant  in  the  Out- 
patient Department  of  The  Mount  Sinai  Hospital.  This  was  followed  in  1916  by 
post-graduate  studies  in  otolaryngology  at  the  Universities  of  Berlin  and  Vienna. 
One  \'ear  later,  upon  his  return  from  abroad,  he  joined  the  staffs  of  the  Man- 
hattan Eye  and  Ear  and  the  Post  Graduate  Hospitals  as  assistant  aural  surgeon 
and  instructor.  There  he  soon  gained  recognition  as  a  most  competent  teacher 
in  surgical  anatom^^ 

Dr.  Maybaum's  association  with  The  Mount  Sinai  Hospital  began  in  1910, 
but  recognition  was  extended  to  him  in  1921  when  he  was  advanced  to  the  rank 
of  associate  otologist.  In  this  capacity,  for  the  following  sixteen  years,  he  dedi- 
cated much  of  his  energy  and  time  to  his  duties  as  he  did  during  tlie  subse(iuent 
ten  years  as  otologist  to  the  Hospital. 

As  chief  of  the  Otologic  Service,  Dr.  Maybaum  displaj^ed  a  keen  foresight  and 
made  every  effort  to  impro\'e  the  cjuality  of  his  Service.  When  the  fenestration 
operation  was  still  in  its  early  phase  and  in  the  process  of  being  perfected,  he 
was  one  of  the  first  to  enx  isage  the  great  possibilities  that  this  operation  offered 
for  the  relief  of  the  hai'd  of  hearing.  He  not  only  grasped  the  opportunitj-  to 
master  the  .surgical  techniciue  him.self,  but  encouraged  the  members  of  his  staff 
to  do  likewise.  It  is  largely  due  to  his  efforts  that  the  fenestration  operation  was 
first  initiated  at  The  Alount  Sinai  Hospital,  where  within  a  short  time  it  became 
a  standard  procedure. 

In  1946  he  was  appointed  consultant  otologist  to  the  Ho.spital.  His  interest  in 
and  loyalty  to  the  Hospital  remained  unaltered  until  his  death. 

Dr.  Maybaum's  diagnostic  and  surgical  skill  have  placed  him  high  in  the 
ranks  of  his  profession.  While  clinical  otology  engaged  his  chief  interest,  he 
appreciated  the  value  of  other  phases  of  this  specialty  such  as  audiology,  oto- 
pathology,  and  nein'o-otology.  He  was  frecjuently  consulted  on  difficult  neuro- 
otological  problems.  He  enriched  the  literatiu'e  by  manj^  contributions  on  this 
and  related  topics. 

He  was  a  member  of  many  medical  organizations  and  a  past  chairman  of  the 
otolaryngological  section  of  the  Xew  York  Academy  of  Medicine. 

Dr.  Maybaum  was  a  man  of  innate  modest}'  and  humility.  He  inspired  the 
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love  and  gratitude  of  thousands  of  patients  and  won  the  admiration  of  his  asso- 
ciates and  friends.  His  honesty  of  purpose  never  could  be  questioned,  and  his 
staff  had  ample  reason  to  know  that  no  one  could  be  moi-e  thouohtful  and  more 
considerate  of  their  welfare. 

Many  will  treasure  the  memorj^  of  Dr.  Maybaum.  His  patients,  his  students, 
and  his  associates  have  lost  a  dear  friend. 

Joseph  G.  Druss,  M.D. 
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Authors'  Abstracts  of  Papers  Published  Elsewhere  by  Members  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals 


A  Peculiar  Intermediary  Sialc  Bdweeii  Waking  und  Sleeping.  Emil  Froeschels.  Am.  J. 
Psychotherapy,  3:  19,  Januaiy,  1949. 
In  a  previous  article  the  author  described  certain  phenomena  of  speech  and  thought 
which  occur  on  the  verge  of  sleep  when  the  waking  mind  is  slowly  flickering  down.  These 
transition  phenomena  differ  from  dreams  in  that  a  functioning  consciousness  is  present, 
and  they  differ  in  their  peculiar  logical  form  and  content  from  the  thoughts  of  the  person 
who  is  aw-ake.  Usually  only  the  content  of  the  dream  is  in  the  mind  of  the  dreamer,  but 
in  transition  phenomena  we  frequently  find  feelings  of  annoj'ance  about  the  thoughts, 
feelings  apparently  resulting  from  criticism  directed  by  the  still  surviving  wakefulness, 
against  the  fantastic  logic  and  content  of  the  transition  phenomena.  While  the  latter 
(dreams)  represent  an  order  similar  to  that  of  our  waking-thinking  (although  some  dream 
events  would  seem  impossible  in  waking  life),  to  the  observer,  the  transition  state  hardly 
ever  offers  anything  but  a  chaos.  The  fundamental  "categories"  underlying  these  proc- 
esses have  not  thus  far  been  taken  into  consideration.  The  conclusion  anticipated  is  that 
in  the  state  of  transition,  mental  (subconscious)  identification  takes  place  between  repre- 
sentations of  persons,  animals,  things  or  functions  that  have  only  a  single  characretistic 
in  common.  The  transition  state  really  identifies  them.  They  flow  together  into  a  unity. 
It  should  be  stressed  that  the  waking  mind,  rightly  or  wrongh',  identifies  only  if  the  most 
essential  entity  remains,  despite  some  or  maii\'  (  li.uiniiig  properties,  e.g.,  in  case  of  a  human 
being  that  is  identical  with  himself  throughoul  liin  life.  Yet,  if  similar  things  or  functions 
are  submitted  to  a  thorough  analj'sis  hy  the  mind,  similarity  breaks  down  into  equality 
and  inequalitj^  and  the  feeling  that  persons,  etc.,  are  similar,  vanishes.  Hence  it  can  be 
concluded  that  the  feeling  of  similarity  is  not  developed  by  the  critical  mind,  since,  the 
critical  mind  is  chiefly  characterized  by  its  trend  to  distinguish  between  equal  and  unequal. 
The  careless  use  in  the  transition  state  of  some  categories  (e.g.,  differentiation — identifi- 
cation; essentiality— accidentalness,  causality)  and  of  the  two  forms  of  intuition  (Kant), 
namely  time  and  space,  and  the  use  of  by  far  too  few  categories,  is  the  reason  for  the  feel- 
ing of  annoyance  in  the  still  waking  mind  during  the  state  of  transition.  Whether  it  is 
characteristic  for  the  transition  state  to  deal  only  with  2  persons,  2  animals,  2  things  or 
functions,  can  not  as  yet  be  decided.  Similarity  evidently  docs  not  mean  to  the  subcon- 
scious what  it  means  to  conscious  reasoning.  The  latter  takes  the  feeling  of  similarityt  mos 
of  the  time  as  a  stepping  stone  on  the  way  to  thorough  differentiation  and  identification. 
The  subconscious  on  the  other  hand  frequently  considers  similarity  identical  with  iden- 
tity, and  does  not  bother  with  further  "research". 

Third  Ventriculoslomy  Proven  Patent  After  Fifteen  Years.    Ira  Cohen.    J.  Neurosurg., 
6:  89,  January,  1949. 

A  case  history  is  given  of  a  woman  who  at  the  age  of  17  had  an  exploratory  craniotomy 
for  a  suspected  chiasmal  lesion  which  was  causing  visual  and  endocrine  disturbances.  A 
"cyst"  was  thought  to  have  been  encountered  and  emptied.  She  improved  and  continued 
well  for  15  years  when  there  was  a  return  of  her  symptoms  plus  deafness.  A  calcified  tumor 
of  the  vermis  was  encountered  at  the  second  craniotomy.  She  died  after  four  days.  The 
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l)i).stinorlem  studies  sliuwcd  that  at  the  first  opcMatioii  a  3rd  ventriculostomy  liad  been 
done,  that  the  dihited  third  ventricle  which  was  mistaken  for  a  cyst  had  caused  pressure 
on  the  chiasm  and  pituitary  gland.  The  opening  remained  patent  as  disclosed  by  the  post- 
mortem studies. 

New  I'ossihilities  in  Private  Psyrhialric  Practice.  C.  P.  Oberndokf.  \m.  J.  Psvchiat., 
105:  589,  February,  1949. 
In  private  psychiatric,  and  especially  (jsychoanalytic,  practice,  the  physician  has  a 
tendency  to  become  self-satisfied  and  smug  because  he  works  in  isolation  and  is  not  subject 
to  the  scrutiny  of  his  colleagues  which  physicians  in  other  fields  are.  Furthermore,  there 
is  a  tendency  for  the  psychoanalyst  to  restrict  the  range  of  his  activity  because  he  uncon- 
sciously is  likeh'  to  select  the  particular  type  of  case  or  peisonality  with  which  he  feels  an 
empathy.  There  is  great  danger  that  his  technique  and  philosophical  apjiroach  become  nar- 
rowed and  sterotyped.  The  author  recommends  the  establishment  of  psychiatric  group 
practice  to  include  men  of  diverse  interests  and  skill,  who  may  profit  from  their  contacts. 
At  the  same  time,  such  group  practice  would  afford  opportunity  for  the  treatment  of  a 
greater  number  of  patients  at  fees  which  might  be  met  by  the  lower  income  groups.  Also  to 
counteract  constriction,  the  association  of  a  private  practitioner  in  psychiatry  with  clinics 
connected  with  general  hospitals  is  recommended,  as  well  as  the  opening  of  doors  of  State 
Hospitals  for  the  mentally  ill  to  the  i)hysician  in  private  practice  for  part-time  work. 

Arteriography  in  Cerebral  Vascular  Accidents.  I.  S.  Wech.slkr  .\nd  Sidney  W.  Gross. 
J.  A.  M.  A.,  139:  502,  February,  1949. 
The  authors  report  on  the  results  of  arteriography  in  patients  with  cerebi  al  hemorrhage 
and  the  indications  for  evacuation  of  blood  or  clot  following  intracranial  hemorrhage. 
They  feel  that  arteriography  is  a  safe  method  in  patients  who  are  otherwise  in  good  con- 
dition following  the  ictus.  The  arteriogram  alone  can  differentiate  with  certainty  between 
hemorrhage  and  thrombosis  and  points  to  accurate  localization.  The  arteriogram,  too,  has 
the  therapeutic  merit  of  indicating  whether  surgical  attempts  should  be  made  to  evacuate 
the  clot  or  whether  dicumarol  or  heparin  may  be  given  to  patients  in  whom  the  diagnosis 
of  thrombosis  is  positive.  Ten  cases  are  reported,  6  with  hemorrhage  and  4  w'ith  throm- 
bosis. Removal  of  a  clot  in  one  and  evacuation  of  a  hemorrhage  in  a  second  resulted  in 
rapid  recovery. 

Angiocardiography  in  the  Differential  Diagnosis  of  Pulmonary  Neoplasms.  H.  Neuhof, 
M.  L.  SussMAN,  AND  R.  A.  Nabatoff.  Surgery,  25:  178,  February,  1949. 
This  study  was  carried  out  in  order  to  ascertain  the  effects  of  various  pulmonary  neo- 
plasms upon  the  pattern  of  the  pulmonary  artery  and  its  branches.  By  means  of  contrast 
visualization  of  the  pulmonary  vascular  pattern,  certain  criteria  have  been  evolved  which 
are  of  value  in  the  differential  diagnosis  of  pulmonary  neoplasms.  The  main  bronchus  ma- 
lignant lesions  often  involve  major  banches  of  the  pulmonary  artery,  causing  compression, 
irregular  distortion  and  varjing  degrees  of  obstruction.  In  those  cases  in  which  the  infil- 
trating lesion  arises  from  a  small  bronchus,  similar  changes  involving  smaller  branches  of 
the  pulmonary  artery  are  seen.  In  well-circumscribed  tumors,  the  adjacent  vessels  are 
spread  apart  and  encircle  the  lesion  mediastinal  and  pleural  lesions  cause  no  significant 
changes  in  the  angiograms. 

Observations  on  the  Use  of  Sodium  Amytal  i/i  the  Treatment  of  Aphasia.  B.  W.  Billow. 
M.  Rec,  1,  February,  1949. 
The  use  of  sodium  amytal  in  the  treatment  of  ajjhasia  in  2  j)atients  is  reported.  The  pa- 
tients  were  given  a  5  per  cent  solution  intravenously  at  a  slow  rate.  A  hypertensive  woman 
was  seized  with  a  right  hemijjlegic  attack  associated  with  mi.xed  aphasia.  Within  appro.xi- 
mately  2  weeks  she  regained  slight  use  of  her  limbs,  but  was  unable  to  utter  a  sound.  The 
author  decided  to  use  sodium  amj  tal  intravenously.  After  about  3|  ccs.  of  the  solution, 
the  patient  began  to  utter  a  few  sounds,  such  as  her  husband's  name  and  the  day  of  the 
week.  The  patient  was  given  3  more  injections,  and  there  was  a  noticeable  improvement 
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in  her  vocabulary',  and  lier  emiiiciation  hccainc  more  disl  iiict .  II()VV(!V('r,  thor(!  wan  no  iiii 
provemont,  and  treatmont  was  stopix'd.  Another  patient  vv;is  seen  who  was  (;oin|)h'tely 
paralyzed.  She  was  nuite,  and  made  frantic  etToits  to  speak  when  first  examined.  However, 
no  intelligible  sounds  were  forthcoming.  Sodium  amytal  was  given  to  fier  intravenously. 
The  patient  showed  remarkable  improvement.  She  began  to  speak  in  single  words;  they 
were  pronounced  distinctly,  and  her  mind  was  clear.  The  author  reexamined  her  several 
hours  later;  sodium  amytal  was  repeated,  and  this  time  she  spoke  in  sentence-like  structure 
and  executed  instructions  given  her.  She  was  given  4  more  injections.  Since  no  further  im- 
provement in  speech  was  noticeable,  sodium  amytal  therapy  was  stopped.  Both  patients 
appeared  to  be  in  better  spirits  after  these  injections  and  made  determined  efforts 
to  speak.  However,  while  the  drug  hastened  improvement  in  speech,  it  was  of  temporary 
nature.  The  final  efficacy  of  the  use  of  sodium  amytal  in  the  treatment  of  aphasia  is  held 
in  abey'ance  until  more  extensive  case  histories  are  observed  and  reported. 

Immunity  of  Diphtheria  Induced  by  a  Booster  Dose  of  Alcohol-Refined  Alum- Precipitated 
Toxoids:  Based  on  a  Study  of  59  Allergic  Children.  H.  G.  Rapaport  and  M.  M.  Pesh- 
KiN.  Ann.  Allergy,  7:  165,  March/April,  1949. 
Fifty-nine  allergic  children  who  had  been  primarily  immunized  against  diphtheria  in 
early  childhood  were  given  a  booster  injection  of  a  jjurified  toxoid  from  which  the  aller- 
genic fractions  of  the  toxoids  had  been  eliminated  without  disturbing  its  high  antigenic 
potency.  Thirty-four  children  were  injected  with  the  alcohol-refined,  alum-precipitated 
combined  diphtherial  and  tetanal  toxoids  and  25  children  with  the  alcohol-refined,  alum- 
precipitated  diphtherial  toxoid  alone.  The  dose  consisted  of  0.5  cc.  of  either  toxoid.  From  1 
week  to  4  months  later,  diphtherial  antitoxin  titer  had  risen  in  all  the  children  an  average 
of  123  times  above  the  corresponding  antitoxin  level  obtained  prior  to  the  booster  injection 
of  toxoid.  The  maximum  antitoxin  titer  occurred  two  months  after  the  booster  dose.  No 
constitutional  reactions  and  only  minimal  local  reactions  occurred.  The  alcohol-refined, 
alum-precipitated  diphtherial  toxoid,  alone  or  combined  with  tetanol  toxoid,  can  be  cur- 
rently' regarded  as  the  most  ideal  and  reliable  ])reparation  for  immunization  against 
diphtheria. 

Regulation  of  Food  Intake  in  Xormal  and  Esuphagustoniizcd  Dogs.  Henry  I).  Janowitz 
AND  M.  I.  Grossman.  Fed.  Proc,  8:  81,  March,  1949. 
Factors  concerned  in  regulating  intake  of  food  were  investigated  in  dogs  by  noting  1) 
effects  of  intragastric  feeding  on  normal  feeding  in  dogs  with  gastric  fistulas,  2)  effects  of 
real  and  sham  feeding  on  eating  time  in  dogs  with  esophagostomies,  and  3)  effects  of  oral 
supplementary  prefeeding  on  food  intake  in  intact  animals.  These  studies  disclose  two 
sets  of  factors  wliich  under  standardized  conditions  influence  regulation  of  intake  of  food 
1)  oral  factors  ("gustatory  satiety"),  and  2)  gastric  distention  factors,  which  to  be  effec- 
tive must  act  simultaneously  with  the  oral  factors. 

Role  of  Blood  Sugar  Levels  in  Spontaneous  and  Insulin  Induced  Hunger  in  Man.  Henry 

D.  Janowitz  ani>  A.  C.  Ivy.    A.  Applied  Phj^siol.,  7:  643,  March,  1949. 

The  fluctuations  in  blood  sugar  levels  which  occur  spontaneously  in  fasting  human  sub- 
jects are  small  and  cannot  be  correlated  with  the  spontaneously  occurring  phases  of  hunger 
sensations.  Hyperglycemia  ])roduced  by  intravenous  injection  of  glucose  has  no  detectable 
effect  upon  those  spontaneously  occurring  hunger  sensations.  When  abnormal  hypogly- 
cemia is  induced  by  insulin  injection,  hunger  sensations  are  evoked.  The.se  begin  after  the 
blood  sugar  has  begun  to  rise  from  its  nadir  and  subside  before  the  normal  blood  sugar 
level  is  attained. 

The  Specific  Antigens  of  Variants  of  Shigella  Sonnei.    E.  E.  Baker,  W.  F.  Goebel,  and 

E.  Perlman.    J.  Exper.  Med.,  89:  325,  March,  1949. 

The  isolation  and  immunochemical  proi>erties  of  the  antigens  of  a  number  of  strains  of 
Shigella  paradysenteriae  were  described  in  previous  reports.  Shigella  sonnei  was  selected 
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lor  I'uillicr  .slu(l\-  fo  llic  flicinisi  ry  of  antigens  because  of  the  readiness  witli  whicli  it  dis- 
sociates  into  interniedialo  and  rout^li  colony  forms.  A  number  of  fairly  stable  variants 
were  obtained;  1,  and  organism  with  smooth  colony  morphology  called  Phase  I,  2,  int(>r- 
niediary  forms  called  Phase  lis  and  Phase  Ilr,  the  latter  distinguishable  by  its  somewhat 
rough  colony  morphology,  and  finally  a  Rough  variant.  The  somatic  antigens  of  the  Phase 
I  and  Phase  lis  organisms  were  isolated  in  electrophoretically  homogeneous  form.  They 
are  both  antigenic,  lipocarbohydrate  protein  comi)lexes  of  similar  chemical  constitution 
but  precipitin  tests  with  these  antigens  shows  the  same  pattern  as  found  hy  cross-agglu- 
tination tests.  Thus  Phase  I  is  distinct  from  Phase  Ilr,  lis,  and  Rough  strains.  Phase 
Ilr  and  Phase  lis  are  identical  serol(>gieali\-  hut  are  distinct  from  the  Phase  I  and  Rough 
variants.  The  last  does  not  cross  react  with  any  of  the  other  Shigella  sonnei  variants. 

The  Electrical  Topography  of  the  Surface  of  the  U niveiilriciiltir  Heart.  B.  Kiscii.  I'^xp. 
Med.  &  Sugery,  7:  55,  February,  1949. 
The  electrograms  taken  with  direct  leads  from  different  i)oints  of  the  surface  of  the  uni- 
vetitricular  hearts  of  fish  and  frog  respectively  differ  from  each  other  constantly  and  con- 
spicuously. This  is  mainly  due  to  time  difl'ei'cnces  in  the  spread  of  the  excitation  wave  over 
the  surface  of  the  heart.  Inside  the  venfiicle  in  most  instances,  a  deej)  QS  is  ))resent.  As  a 
rule  on  the  surface  of  the  apex  the  ECG  shows  a  QHS  com])lex  of  the  left  ventricle  type 
(high  R  small  S  or  no  S  at  all)  on  other  places  such  as  the  left  side  of  the  base  of  the  ven- 
tricle a  cardiogram  of  the  right  vent  ricular  type  (small  R  deep  S)  can  l)e  registered  simul- 
taneously. The  local  electrogram  at  each  jilace  of  the  surface  of  the  heart  is  influenced 
mainly  by  the  intrinsic  deflection  of  the  particular  place,  the  time  of  its  onset,  its  voltage 
and  its  duration.  At  the  beginning  of  the  QRS  complex  the  influence  of  the  electrical  be- 
havior of  the  subendocardial  part  of  the  heart  muscle  is  also  noticeable.  The  direct  electro- 
gram of  the  heart's  surface  is  also  influenced  by  the  electrical  potentials  of  surrounding 
parts  of  the  subepicardial  muscle.  The  i'ai)id  deflections  at  the  start  of  the  KC(1  are  due  to 
initial  ex])losive  exothermic  chemical  processes  and  their  immediate  consequences  at  the 
start  of  muscle  excitation.  The  slow  part  of  the  ECG,  from  the  end  of  S  up  to  the  end  of  T, 
represents  the  electrical  effects  of  the  complicated  chemical  ])rocesses  which  follow  and 
finally  lead  to  a  I'esf  orat  ion  of  the  original  biochemical  ('(luilibi'ium  in  the  heai't  muscle. 

Essential  Xardhoinatosis.    B.  Schick  and  W.  3M.  Sperry.    Am.  J.  l^is.  CMiild.,  77:  164, 
February,  1949. 

A  patient  with  essential  Xanthomatosis  of  the  Xanthoma  tuberosum  t>-pe  was  observed 
for  15  years,  during  13  of  which  he  lived  on  a  diet  containing  negligible  quantities  of  cho- 
lesterol. No  regression  of  the  disease  was  noted,  pronounced  hypercholestenemia  continued. 
Thyroid,  insulin,  lipocaic,  vitamin  B  complex  etc.  had  int  effect .  The  mother  and  father  of 
the  j)atient  were  both  hy])ercholesteremic  and  one  brother  maintainecl  an  abnormally  high 
concentration  of  cholesterol  in  his  serum.  The  observations  in  this  family  emphasize  the 
hereofamilial  nature  of  essential  xanthomatosis  and  support  the  concept  that  an  inherited 
hypercholesteremia  is  the  primary  disturbance  in  this  disease. 

Benign  Paroxusmal  Peritonitis-Second  Series.  Sheppard  SiE<iAL.  Gastroenterology,  Vol. 
12:  234,  February,  1949. 
This  paper  describes  6  new  cases  of  benign  paroxysmal  peritonitis.  This  disease  begins 
in  early  life  continuing  in  attacks  for  manj'  years.  Abdominal  jjain  with  peritoneal  irrita- 
tion, fever  and  leucocytosis  are  characteristic.  Chest  pain  is  frequent.  Free  intervals  vary 
from  1  to  4  weeks,  but  remissions  of  the  disease  may  occur  which  may  last  for  several  years. 
These  patients  remain  otherwise  well.  In  the  early  stages  of  this  disease,  it  may  be  impos- 
sible to  differentiate  the  attack  from  acute  appendicitis  or  other  acute  surgical  abdominal 
conditions.  Hyperemia  or  edema  of  the  peritoneum  sometimes  with  serous  or  sero-fibrinous 
exudate  is  the  operative  finding.  In  one  instance,  5  male  members  of  a  single  family  were 
affected.  All  published  cases  thus  far  have  been  either  Jewish  or  Armenian.  The  disorder 
appears  to  have  a  close  relationship  to  allergy. 
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Piiidiictioti  of  Constrictive  Pericarditis  in  Dogs.  A.  P.  Fishman,  L.  H.  Rubenstein,  L.  W. 
Sennett,  and  K.  Kuramoto.  Fed.  Proc,  7:  45,  March,  1949. 
Incident  to  the  investigation  of  cardiodynamics  in  congestive  heart  failure  in  dogs,  it 
became  necessary  to  produce  a  consistently  effective  method  for  the  production  of  peri- 
carditis in  dogs.  The  fluoroscopic  identification  of  the  pericardial  sac  by  thorotrast,  fol- 
lowed by  the  instillation  of  irritant  solutions,  was  followed  by  a  sero-fibrinous,  cardio- 
dynamically-insignificant,  pericarditis.  However,  an  envelope  of  polythene,  surgically 
placed,  resulted  in  massive  pericardial  effusion.  Within  two  weeks  the  surface  landmarks 
of  the  heart  were  completely  obliterated.  In  4  to  6  weeks,  distended  neck  veins,  hydro- 
Uioia.x,  ascites,  hepatomegal.y  ensued.  The  dogs  died  in  4  to  8  weeks  if  the  polythene  was 
not  removed.  If  the  heart  was  not  completely  surrounded  by  polythene,  or  if  the  polythene 
was  subsequently  removed,  the  dogs  continued  to  live  (up  to  one  year)  and  constrictive 
pericardii  is  resulted. 

Visceral  Thrombophlebitis  Migrans.    I.  Gerber  and  M.  Mendlowitz.  Ann.  Int.  Med., 
30:  3,  March,  1949. 

.\lthough  involvement  of  the  visceral  veins  with  recovery  is  not  uncommon  in  thrombo- 
phlebitis migrans,  the  disease  may  be  fatal.  The  clinical  features  and  pathological  changes 
in  11  autojjsied  cases  are  reviewed.  Of  these,  6  are  reported  by  us  and  5  collected  from  the 
literature.  The  protein  clinical  manifestations  caused  by  involvement  of  various  organs  as 
the  complex  .systemic  features  of  the  disease  are  described.  Pathogenesis  remains  obscure 
and  tlicrapx'  i.s  limited. 

H !/perchloreniic  Acidosis  and  Nephrocalcinosis:  The  Syndrome  of  Pure  Lower  Nephron  In- 
sufficiency. E.  M.  Greenspan.  Arch.  Int.  Med.,  83:  271,  March,  1949. 
The  s\'ndrome  of  distal  tubule  nephrocalcinosis  with  chronic  hyperchloremic  acidosis 
's  described  for  the  first  time  in  an  adult.  The  renal  lesion  was  associated  with  an  unusual 
form  of  chronic  discrete  lower  nephron  insufficiency  manifested  by  isosthenuria,  diminished 
ammonia  excretion  and  fixed  urinary  alkalosis  in  the  presence  of  a  blood  acidosis,  hyper- 
chloremia  and  relatively  good  glomerular  function.  The  patient  was  treated  successfully 
for  3  \  ears  on  an  oral  regimen  of  large  doses  of  sodium  citrate  and  citric  acid.  A  brief  dis- 
cussion of  the  physiologic  mechanism  of  lower  nephron  insufficiency  is  included,  as  well  as 
a  synopsis  of  the  differential  diagnosis  in  the  presence  of  this  lesion.  The  role  of  sulfathia- 
zole  as  a  possible  etiologic  factor  in  the  production  of  nephrocalcinosis  is  discussed. 

The  Lability  Test:  A  New  Procedure  for  the  Diagnosis  of  Chronic  Simple  Glaucoma.  S. 
BLOOiviriELD.  New  York  State  J.  Med.,  49:  659,  March,  1949. 
A  new  test  devised  by  Bloomfield  and  Lambert  for  the  early  detection  of  chronic  simple 
glaucoma  is  described.  It  provides  a  quick  and  simple  means  for  the  recognition  of  this 
insidious  disease.  A  study  of  its  results  when  applied  to  a  series  of  eyes  with  chronic  simple 
glaucoma  and  to  another  group  without  this  condit  ion  indicates  that  it  is  a  highly  reliable 
test  for  the  disease.  An  experimental  comparison  of  the  lability  test  with  other  diagnostic 
procedures  for  chronic  simple  glaucoma  has  demonstrated  that  it  offers  several  advantages 
over  previous  methods  for  early  detection  of  the  condition. 

The  Roentgen  Diagnosis  of  Adenornyosis  Uteri.  M.  A.  Goldberger,  R.  H.  Marshak,  and 
M.  Hermell.  Am.  J.  Obst.  &  Gynec,  57:  563,  March,  1949. 
Adenomyosis  of  the  uterus  is  a  condition  characterized  by  benign  invasion  of  the  endo- 
metrium into  the  uterine  musculature,  associated  with  overgrowth  of  the  latter.  This  in- 
vasion of  endometrium  into  muscle  forms  tube-like  structures  into  which  the  radiopaque 
media  may  penetrate  producing  according  to  our  findings,  a  rather  characteristic  roentgen 
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film.  Short  spicule-like  structures  extend  especi;ill\-  from  the  superior  surface  of  the  uterus 
varying  in  size  from  1  to  4  mm.  and  ending  in  very  tin\-  sacs.  This  roentgen  findings  was 
noted  in  approximately  15  per  cent  of  the  cases  of  adenomyosis.  Some  of  the  cases  of  ade- 
nomyosis  found  at  operation  which  did  not  reveal  the  tinj-  sacs  on  review  of  the  roentgeno- 
grams showed  an  irregularity  of  the  uterine  border.  This  irregularity  was  more  marked 
and  was  usually  noted  with  hyperplasia  of  the  endometrium.  We  have  recently  visualized 
these  tiny  sacs  more  frequently.  A  possible  explanation  may  be  the  use  of  the  water  soluble 
media  in  preference  to  the  slowly  absorbed  media.  On  occasion  adenomyosis  can  produce  a 
filling  defect  within  the  uterus  which  .simulates  a  submucous  fibroid.  The  uterine  wall  in 
these  cases  is  unusually  thick  and  probably  only  permits  the  dye  to  outline  the  periphery 
of  the  uterine  cavity. 

Hyperparathyroidism — Stimulaliny  Paf/et's  Disease.    S.  P.  Zimmerm.\n.    Ann.  Int.  Med., 
30:  675,  March,  1949. 

The  consensus  among  investigators  interested  in  bone  diseases  is  that  generalized  os- 
teitis fibrosa  cystica,  and  Paget 's  disease,  represent  2  definite,  independent,  clinical  en- 
tities. However,  there  are  several  cases  which  do  not  quite  fit  into  either  category  but 
which  appear  to  be  examples  of  cases  which  exhibit  coexistent  features  of  hyperparathy- 
roidism and  Paget's  disease.  A  case  is  presented  where  recalcification  and  healing  mani- 
fests itself  in  a  form  which  is  roentgenologically  indistinguishable  from  Paget's  disease. 
It  is  felt  that  this  is  a  case  of  von  Recklinghausen's  disease  which  on  healing  acquired  the 
bone  picture  of  Paget's  disease. 

Agenesis  of  Abdominal  Muscles  with  Associated  Malformation  of  the  Genitourinary  Tract. 
W.  Obrinsky.  Am.  J.  Dis.  Child.,  77:  362,  March,  1949. 
Forty-one  cases  of  congenital  absence  or  agenesis  of  the  abdominal  muscles  have  been 
reported.  The  muscular  defect  occurs  almost  exclusively  in  males  and  is  associated  with 
genitourinary  pathology  which  may  include  an  enlarged  bladder,  hydroureter,  and  hy- 
dronephrosis. Cryptorchism  is  almost  always  ])resent.  The  cause  of  this  strange  combina- 
tion of  anomalies  is  unknown.  Xo  significant  urinary  obstruction  has  been  demonstrated 
in  these  patients.  It  would  appear  probable  that  the  muscular  agenesis  is  primary  and,  by 
causing  incomplete  emptying  of  the  bladder,  leads  to  an  adynamic  type  of  hydronephrosis. 
Most  of  these  patients  die  in  early  childhood  of  progressive  renal  failure  or  secondary  in- 
fection. This  report  is  of  a  51  month  old  infant  with  the  above  syndrome  who  died  of 
uremia. 

Results  of  Prolonged  Medical  Treatment  of  Obesity  with  Diet  Alone,  Diet  and  Thyroid  Prepa- 
rations, and  Diet  and  Amphetamine.  D.  Adlersberg  and  M.  E.  M.wer.  J.  Clin, 
Endocrin.,  9:  275,  March,  1949. 
A  group  of  299  obese  patients  treated  under  controlled  conditions  in  the  Nutrition  Clinic 
of  a  large  general  hospital  showed  wide  fluctuations  in  the  therapeutic  results.  In  group  A 
in  which  only  low  caloric  diets  were  employed,  the  average  weight  loss  increased  in  pro- 
portion to  the  degree  of  obesity.  Diet  alone  resulted  in  better  weight  reductions  than  diet 
plus  thyroid  medication  (group  B),  whereas  diet  plus  amphetamine  (group  C)  showed 
somewhat  better  results  than  diet  alone.  In  the  latter  group  there  were  striking  appetite- 
reducing  effects  of  amphetamine  sulphate  with  considerable  loss  of  weight.  The  initial 
effect  often  faded  under  continued  administration  of  the  drug  so  that  with  the  same  dosage 
of  amphetamine,  increased  food  intake  and  weight  gain  resulted;  to  avoid  this  in  many 
instances  the  dose  of  amphetamine  had  to  be  graduallj^  raised.  Regardless  of  the  form  of 
therapy  emploj'ed,  best  results  were  obtained  in  the  first  one  or  two  months  of  treatment. 
Two  instances  of  amphetamine  poisoning  were  observed  in  ps3'choneurotic  individuals  who 
refilled  the  prescription  for  amphetamine  sulphate  on  many  occasions  and  raised  the  dose 
to  toxic  levels.  Although  no  serious  complications  resulted  in  these  cases,  amphetamine 
may  cause  poisoning  b.v  uncritical  use. 
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Patienln  A.W'.O.L.    M.  1{.  Stioinhkki;  and  .J.  I'iti\i:it.    Hospitals,  28:  Ki,  April,  1049. 

WluMi  ;i  p.'iliciit  leaves  a  hospital  aKuiiist  tlic  aiivicc  of  his  physician,  likely  as  not  it  is 
the  fault  of  tlie  hospital  which,  aft(>r  making  |)roper  diagnosis,  failed  to  convince  the  pa- 
tient of  the  correctness  and  importance  to  him  of  the  therapx-  prescril)e(l  for  him — "a  very 
ncces.sar\  ))art  of  the  whole  art  of  the  jjractice  of  medicine." 

The  article  is  based  on  a  survey  of  premature  departures  at  Mount  Sinai  Hospital  over  a 
two->  ear  period  (1947-48)  wliich  showed  that  over  50  per  cent  occurred  because  of  resistance 
I  to  surgery  or  to  tests  and  examinations  or  because  the  patient  thought  further  medical  care 
useless. 

Amino  Acid  'J'olerunce  Tests  in  Children.    11.  Ankanger  and  R.  Heavenrich.    .1.  Pediat., 
77:  425,  April,  1949. 

Patients  with  cystic  fibrosis  of  the  pancreas,  pancreatic  achylia  and  the  celiac  syndrone 
and  others  convalescing  from  acute  illnesses  were  given  gelatin,  protein  hydrolysate, 
aminoacetic  acid  (glycine)  and  a  combination  of  gelatin  and  aminoacetic  acid  orally,  and 
the  blood  amino  acid  (amino  nitrogen)  levels  were  studied.  Gelatin  jiroduced  a  good  rise 
in  the  amino  nitrogen  level  in  all  patients,  except  those  with  cystic  fibrosis  of  the  pancreas 
and  pancreatic  achylia,  in  whom  a  flat  curve  diagnostic  of  these  diseases  was  obtained. 
\  Protein  hydrolysate  produced  a  good  rise  in  amino  nitrogen  in  all  patients  studied,  but  was 
'  discarded  because  of  difTiculty  in  administration  and  untoward  reaction.  Aminoacetic 
j  acid  also  produced  a  good  ri.se  in  amino  nitrogen  in  all  patients,  was  easily  administered 
:  without  untoward  i (  action  and  was  used  to  rule  out  the  possibility  of  impaired  absorption 
.  as  the  cause  of  a  flat  curve  for  amino  nitrogen.  A  mixture  of  gelatin  and  aminoacetic  acid, 
/  as  used,  produced  curves  for  amino  nitrogen  which  could  not  be  employed  to  differentiate 
!  cystic  fibrosis  of  the  pancreas  from  the  celiac  syndrome. 

Congenital  Intestinal  Atresia.    E.  E.  Jemerin  and  C.  R.  Hai.kin.  Ann.  Surg.,  129:  517, 
April,  1949. 

A  case  is  reported  of  high  jejunal  atresia  and  incomjjletely  rotated  colon  in  a  premature 
(30  week)  male  infant,  weighing  85  pounds.  Other  congenital  defects  were  present  in  the 
form  of  closed  fontanels  and  an  embrj^oma  of  the  right  eye.  Diagnosis  was  established  by 
the  clinical  picture  of  vomiting,  starting  the  day  after  delivery,  and  typical  X-ray  findings 
of  the  stomach,  duodenum,  and  beginning  of  the  jejunum,  markedly  distended  by  gas, 
with  no  gas  seen  in  the  lemainder  of  the  intestine.  A  thin  barium  mixture,  given  hy  tube, 
showed  the  passage  of  the  mixture  only  to  the  beginning  of  the  jejunum.  At  operation,  the 
malrotated  colon  was  first  liberated.  The  proximal,  dilated,  blind  end  of  the  jejunum  termi- 
nated about  an  inch  beyond  the  ligament  of  Treitz,  too  short  a  segment  of  permit  anasta- 
mosis.  This  technical  difficulty  was  solved  by  reducing  the  proximal  segment  through  the 
fossa  of  Treitz  and  a  side-to-side  jejuno-jejunostomy  was  performed.  The  post-operative 
course  was  smooth.  The  infant  was  discharged  seven  weeks  after  operation,  weighing  6 
pounds.  The  anterior  fontanel  had  opened,  and  the  general  development  seemed  to  be  pro- 
fjressing  favorably.  The  re])orted  case  was  the  smallest  case  on  record  in  w  hich  ;i  successful 
ii  sult  was  achieved. 

Adrenotro/jic  Receptors  of  llie  Human  Skin.  Henry  D.  Janowitz,  R.  R.  Sonnenschein, 
Asv  M.  I.  Grossman.  J.  Invest.  Derm.,  12:  205,  April,  1949. 
Adrenergic  receptor  mechanisms  have  been  recently  classified  b\-  .\hk|uist  on  the  basis 
of  responsiveness  to  sympathomimetic  amines.  In  tciins  of  this  schema  the  adrenotropic 
receptors  of  the  human  skin  associated  with  vasoconstriction  and  piloerection  are  of  the 
alpha  variety,  .\drenot ropic  receptors  for  vasodilatation  {lieta  variety)  could  not  be 
demons!  rated. 

The  Differential  Dingnosis  between  the  Earli/  Infiltrate,  or  'J'liherciiloina ,  and  Carcinoma  of 
the  Lumj.    Arthur  H.  Aufses.    Tuberculolog>-,  10 :  3,  .A|)ril,  1949. 
The  differential  diagnosis  between  early  tuberculous  infiltrates  or  the  older  tubercu- 
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loina,  and  carciiioina  of  the  lung  is  of  great  hnportance.  If  carcinoma,  of  the  lung  is  to  be 
cured  by  surgery,  the  diagnosis  must  be  made  earl>-.  A  jjeriod  of  observation  in  the  belief 
that  the  disease  may  be  tuberculous  may  permit  both  local  and  distant  spread  of  a  malig- 
nanc}-.  The  various  diagnostic  procedures  which  are  available  for  the  differentiation  are 
discussed.  A  plea  for  the  use  of  exploratory  thoractomy  in  doubtful  cases  is  made.  The 
roentgenograms  of  7  patients  are  shown  to  illustrate  various  phases  of  the  problem. 

Siyiiioidoscope  trith  Prosiiiud  and  Dislal  JlliiDiiiidtion .    1{.  Ti  reli,.    Surgerx-,  2.5:  601, 
April,  1949. 

To  combine  the  advantages  of  both,  the  proximal  and  ilistal  types  of  illumination,  the 
author  designed  a  sigmoidoscope  containing  both  types  of  lights  that  can  be  used  se])a- 
ratel>-  or  simultaneously.  The  scope  is  described  in  detail  and  well  illustrated. 

Diffcrentinl  Diagnosis  of  Hiatus  Hernia  and  Coronary  Artery  Diseat-e.  A.  M.  Master, 
S.  Dack,  J.  Stone,  and  A.  Gri.shman.  Arch.  Surg.,  58:  428,  April,  1949. 
The  differential  diagnosis  of  hiatus  hernia  and  coronary  artery  disease  is  of  great  prac- 
tical importance,  since  hiatus  hernia  ma.y  produce  symptoms  simulating  angina  pectoris 
and  occasionally  acute  coronary  occlusion.  The  two  conditions,  which  occur  with  increas- 
ing frequency  in  the  same  age  group,  may  coexist;  therefore,  the  finding  of  one  does  not 
exclude  the  other.  Hiatus  hernia  and  coronary  artery  disease  can  be  distinguished  from 
each  other,  and  when  they  coexist  the  clinical  importance  of  each  can  be  properly  evalu- 
ated. This  study  emphasizes  the  value  of  the  two-step  exercise  test,  in  the  differentiation 
of  these  two  conditions.  A  positive  reaction  to  the  two-step  test  may  be  the  only  objective 
sign  of  coronary  artery  disease. 
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THE  IMPORTANCE  OF  LABORATORY  DATA  IN  THE  TREATMENT 
OF  SURGICAL  INFECTIONS  BY  ANTIBK/ITCS 

With  Particular  Reference  to  the  Synergistic  Action  of 
Penicillin  and  Bacitracin* 

FRANK  L.  MELENEY,  M.D.,  BALBINA  A.  JOHNSON,  B.A.,  and  PAUL  TENG,  M.D.** 

INTRODUCTION 

The  subject  which  we  have  undei'taken  to  present  this  evening  may  seem  to 
some  of  our  friends  at  Mount  Sinai  to  give  us  the  opportunity  to  justify  our 
own  professional  careers,  in  which  we  have  tried  to  maintain  the  closest  pos- 
sible association  between  laboratory  and  clinic  in  the  study  and  treatment  of  sur- 
gical infections. 

We  speak  of  the  first  two  years  of  medical  school  as  the  "pre-clinical  years," 
believing  that  the  subjects  taught  and  the  knowledge  acquired  build  the  founda- 
tion upon  which  our  subsecjuent  knowledge  and  experience  in  the  last  two  years 
of  medical  school,  nay  more,  our  whole  future  clinical  experience,  is  built.  In 
some  institutions  this  division  between  pre-clinical  and  clinical  courses  is  very 
sharp  and  those  who  teach  confine  themsehes  closely  to  their  own  subjects. 
They  build  no  bridges  nor  do  they  consider  any  cooperati\'e  program  by  which 
the  student  can  see  the  connection  between  theory  and  practice.  In  some  med- 
ical schools,  however,  an  attempt  is  made  to  give  the  students,  in  their  first  two 
years,  frequent  glimpses  into  clinical  problems,  so  that  their  interest  may  be 
'  stimulated  and  the  real  meaning  of  their  earlier  courses  may  be  more  fully 
understood. 

Thirty  oi-  more  years  ago,  Hans  Zinsser,  then  Professor  of  Bacteriology  at 
Columbia  Lniversity,  had  this  matter  on  his  heart  and  mind,  when  he  tried  to 
put  his  teaching  of  bacteriology  on  a  practical  basis  and  attempted  to  arouse 
the  interest  of  physicians,  surgeons,  and  gynecologists  in  the  subject  of  bac- 
teriology as  applied  to  their  particular  problems.  This  idea  fell  upon  the  sympa- 
thetic ears  of  Allen  Whipple,  then  being  groomed  for  the  direction  of 
the  Department  of  Surgery.  One  of  us  (F.L.M.)  returned  just  at  that  time  from 
the  first  World  War  with  a  keen  interest  in  the  prol)lems  of  surgical  infections, 
which  caused  such  great  havoc  among  the  wounded  and  often  brought  to  naught 
the  best  technical  procedures  of  the  surgeons.  It  was  the  idea  of  both  Dr.  Zinsser 

*  From  the  Department  of  Surgery,  Laboratory  for  Bacteriological  Research,  College 
of  Physicians  and  Surgeons,  Columbia  University,  and  the  Surgical  Service  of  the  Presby- 
terian Hospital,  New  York,  and  the  Department  of  Neurosiirgery ,  delivered  at  The  Mount 
Sinai  Hospital,  New  York,  February  21st,  19.51. 

**  Some  of  the  laboratory  work  reported  in  this  paper  was  suppoi  ted,  in  part ,  l)y  a  grant 
from  the  Dazian  Foundation  for  Medical  Research. 

The  bacitracin,  used  in  the  cases  reported,  was  produced  by  the  Commercial  Solvents 
Corporation  of  Terre  Haute,  Indiana,  and  by  Charles  Pfizer  and  Company  of  Brooklyn, 
New  York. 
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and  Dr.  Whipple,  that  problems  of  surgical  infection  should  be  tackled  by  one 
who  had  had  a  fundamental  training  in  surgery  and  subsequent  training  in 
bacteriology,  rather  than  by  one  whose  primary  training  had  been  in  fundamental 
problems  of  bacteriology  and  immunology.  For  that  reason,  in  the  Surgical 
Department  at  P  &  S,  a  laboratory  was  set  up  for  bacteriological  research, 
intended  to  be  a  link  between  the  two  departments,  but  primarily  concerned 
with  immediate  problems  of  infection  that  were  constantly  appearing  in  the 
wards  and  clinics  of  the  Surgical  Department.  As  a  matter  of  fact,  it  was  recog- 
nized at  that  time  that  the  intricacies  of  immunology  had  little  relation  to  the 
problems  of  surgical  infections,  because  the  organisms,  producing  surgical  in- 
fections, were  those  which  caused  a  local  destruction  of  tissue  or  a  local  exudation 
of  leukocytes,  and  these  organisms  did  not  arouse  any  immunological  response 
on  the  part  of  the  body.  There  was,  to  be  sure,  some  evidence  that  local  im- 
munity might  develop  in  the  area  of  infection,  but  this  was  of  secondary  impor- 
tance and  in  most  cases  it  was  necessary  to  remove  the  focus  of  infection  or  a 
large  portion  of  it  by  some  surgical  procedure,  leaving  to  the  local  tissues  the 
destruction  of  residual  organisms  and  the  repair  following  the  surgical  trauma. 

If  we  go  back  to  the  early  days  of  bacteriology,  it  must  be  remembered  that 
Pasteur,  who  first  demonstrated  the  association  of  bacteria  with  fermentation 
and  putrefaction,  was  not  a  doctor  and  his  ideas  were  not  received  sympatheti- 
cally by  his  medical  contemporaries.  It  was  not  until  Lister,  a  practicing  surgeon, 
became  acciuainted  with  Pasteur's  work  and  saw  its  significance  that  the  impor- 
tance of  bacteriology  to  surgery  was  made  known.  Even  then  it  was  almost  a 
quarter  of  a  century  after  Lister  had  started  his  first  practice  of  bacteriological 
control,  that  his  principles  became  genei'ally  accepted.  Only  then  was  it  possible 
for  surgery  to  expand  into  fields  in  which  postoperative  infections  were  matters 
of  life  and  death.  Only  when  these  infections  could  be  avoided  was  it  possible 
for  surgeons  to  carry  out  prolonged  procedures  in  the  inner  recesses  of  the  body. 

Lister  brought  the  science  of  bacteriology  close  to  the  art  of  surgery,  but  the 
very  expansion  of  the  field  of  surgery  required  a  greater  knowledge  by  the 
surgeon  of  the  details  of  anatomy  and  a  longer  period  of  training  in  operative 
techniques.  Therefore,  in  the  late  decades  of  the  nineteenth  and  the  early  decades 
of  the  twentieth  century,  surgery  and  bacteriology  tended  to  drift  apart  and 
surgery  forgot  all  about  its  debt  to  bacteriology.  It  was  Zinsser  and  Whipple's 
plan  to  bring  them  together  again. 

Zinsser  said:  "The  development  of  modern  medicine  toward  increasing  pre- 
cision of  diagnosis  and  therapy  is,  to  a  large  extent,  due  to  well-organized  co- 
operation of  laboratory  and  clinic.  Today  there  is  a  continuous  flow  of  principles 
and  methods  from  the  fundamental  sciences  into  the  applied  science  of  human 
biology.  And  the  channels  that  direct  this  flow  are  the  so-called  pre-clinical 
laboratories  of  medical  schools.  These  laboratories  thus  fulfill  the  function  of 
carrying  the  newer  knowledge  of  chemistry,  physics,  and  biology  into  medicine 
and  of  transmitting  it,  in  utilizable  form,  to  the  clinical  investigator.  It  is  the 
obligation  of  meeting  these  responsibilities  that  has  converted  such  formerly 
purely  medical  laboratories  into  organizations  in  which  fvmdamentally  trained 
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scholars  can  collaborate  with  colleagues  of  more  specific  medical  orientation  .... 
It  would  seem,  therefore,  that  a  satisfactory  system  has  been  set  up  wlu^reby 
medical  scholarship  can  be  constantly  transfused  with  the  advances  of  all 
applicable  scientific  discoveries." 

So  in  1925  the  Laboratory  for  Bacteriological  Research  in  the  Surgical  De- 
partment of  P  <t  S  was  organized  to  forge  that  link.  It  has  been  an  important 
fimction  of  this  laboratory  to  check  the  processes  of  sterilization,  to  search  out 
and  find  the  portals  through  which  bacteria  may  enter  the  operating  room  and 
subsequently  contaminate  the  sterile  field.  In  the  course  of  time,  by  diligent 
search,  means  were  found  to  close  the  doors  through  which  contamination  of 
operati\'e  wounds  took  place,  and  the  incidence  of  wound  infection  in  clean  cases 
was  reduced  to  a  minimum. 

It  was  essential  that  such  a  laboratory  should  have  at  its  command  all  of  the 
methods  of  bacterial  cultivation  and  classification.  In  this  way,  and  by  making 
routine  anaerobic  as  well  as  aerobic  studies  of  infectious  exudates,  the  bacterial 
etiology  of  certain  unusual  infections  was  discovered.  The  discovery  of  the 
etiological  agents  in  these  infections  necessitated  an  effort  to  find  out  how  they 
might  be  specifically  treated.  This  led,  as  some  of  you  know,  to  the  discovery 
of  the  therapeutic  value  of  zinc  peroxide,  which  kills  anaerobic  bacteria  almost 
on  contact  and  inhibits  the  microaerophilic  organisms  and  many  of  the  aerobes, 
without  in  any  way  injuring  the  tissues.  By  repeated  trials  and  errors,  measures 
were  found  to  bring  certain  of  these  infections  under  control,  but  still  the  major 
problems  of  streptococcal  and  staphylococcal  septicemia  and  peritonitis  remained 
unsolved. 

As  I  have  said  above,  the  bacteria  which  cause  surgical  infections  are  those  in 
which  the  body  has  little  or  no  power  to  build  up  an  immunity.  For  that  reason 
it  was  obvious  that  it  would  be  nece.ssary  to  turn  toward  chemotherapeutic 
agents,  to  find  any  adjuvants  that  might  be  depended  upon  either  to  obviate 
surgery  or  to  cut  short  the  period  of  wound  healing  after  the  surgical  procedure 
in  the  treatment  of  surgical  infections. 

In  the  early  days  of  bacteriology  many  efforts  were  made  to  find  some  chemical 
agents  which  would  destroy  bacteria  without  injury  to  the  tissues.  It  was  the 
intensive  laboratory  researches  of  Ehrlich,  Hata,  Kitasato,  Browning,  and  others 
that  led  to  the  discovery  of  the  arsenicals  and  the  aniline  dyes.  Clinical  applica- 
tion of  these  agents,  however,  demonstrated  that  they  were  too  frequently 
harmful  to  the  body  as  a  whole  or  to  some  of  its  organs,  particularly  the  kidneys 
and  liver.  Even  locally  they  had  an  inhibiting  effect  upon  the  leukocytes,  so 
they  fell  into  disrepute.  However,  as  you  know,  further  intensive  laboratory 
work  by  Domagk  in  Germany  finally  led  to  the  discovery  of  an  azo  dye  which 
was  of  low  toxicity  and  high  antibacterial  potency.  It  was  called  prontosil.  This 
was  further  purified  to  diminish  its  toxicity  and  the  active  principle  was  found 
to  be  sulfanilamide. 

It  was  not  long  before  a  competent  obser\'er  in  this  field.  Dr.  Leonard  Cole- 
brook,  who  had  been  a  co-worker  with  Fleming  under  Sir  Almoth  Wi'ight,  made 
clinical  application  of  this  laboratory  discovery.  (On  his  i-ecent  trip  to  America, 
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Dr.  Colebrook  told  us  tliat  hf  considers  Sir  Almoth  Wright  an  even  greater 
man  than  Lister,  but  Sir  Almoth 's  contributions  were  in  the  field  of  immunology, 
while  Lister's  work  was  more  directly  applicable  to  the  province  of  surgical 
infections.)  Colebrook  had  the  unusual  opportunity  of  having  under  his  care 
all  of  the  cases  of  puerperal  fever  in  the  city  of  London,  which  were  brought 
together  at  Queen  Charlotte's  Hospital.  He  proceeded  to  apply  sulfanilamide 
to  this  problem.  He  would  not  have  been  able  to  come  to  any  definite  conclusions 
on  clinical  grounds  alone,  but  by  thorough  laboratory  studies  in  connection 
with  the  clinical  studies,  he  was  able  to  show  that  the  serum  of  these  patients 
following  the  administration  of  sulfanilamide  had  a  greatly  increased  bactericidal 
action  which  inhibited  the  growth  of  the  streptococci  concerned,  in  vitro  as  well 
as  in  vivo.  He  was  then  able  to  prove,  beyond  the  shadow  of  a  doubt,  that  the 
administration  of  sulfanilamide  materially  reduced  morbidity  and  mortality  in 
puerperal  fever  by  percentages  which  were  statistically  significant. 

In  an  extraordinarily  short  time  sulfanilamide  was  applied  hrst  to  other 
hemolytic  streptococcal  infections  and  then  to  infections  due  to  other  organisms, 
where  its  effectiveness  was  less  clearly  demonstrated.  However,  the  momentum 
of  its  popularity  and  the  fact  that  it  was  the  first  of  the  antibacterial  agents 
which  was  cheap,  easily  available,  and  relatively  non-toxic,  led  to  its  indis- 
criminate use  even  in  cases  which  were  not  infections  at  all.  It  was  not  un- 
common to  hear  doctors  say,  "I  did  not  know  what  he  had,  so  I  gave 
him  sulfanilamide."  The  use  of  this  drug  did,  however,  effectively  control  hemo- 
lytic streptococcal  septicemia  of  all  types,  and  the  discovery  of  some  of  its 
derivatives,  sulfapyridine  and  sulfadiazine  eliminated  the  terror  of  pneumococcal 
pneumonia.  But  staphylococcal  infections,  and  particularly  staphylococcal  sep- 
ticemia, continued  to  rage  and  baffle  all  efforts  toward  control. 

While  working  with  bacteriophage  in  the  treatment  of  staphylococcal  infec- 
tions, a  constant  check  by  the  laboratory  of  the  results  obtained  in  clinical 
cases  gave  us  an  almost  immediate  indication  that  some  lots  of  bacteriophage 
were  much  more  active  than  others  and  some  were  completely  inactive.  In 
searching  for  an  explanation  of  this  discrepancy,  it  was  soon  found  that  the 
ineffective  lots,  while  they  cleared  the  culture,  did  not  prevent  growth  when  the 
cleared  culture  was  transplanted  to  blood  agar  plates,  while  the  effective  lots 
did  so.  The  favorable  results  obtained  with  the  "doubly  potent"  bacteriophage, 
both  in  the  treatment  of  local  staphylococcal  infections  and  in  septicemia,  were 
apparent  almost  at  once.  But  bacteriophage  could  not  be  successfully  prepared 
on  a  commercial  scale,  and  it  was  not  long  before  an  antibacterial  agent  far 
superior  to  it  for  the  control  of  staphylococcal  infections  was  discovered — 
penicillin. 

Ten  years  l^efore,  in  1927,  Fleming  had  observed  the  effect  of  the  colony  of 
Penicillium  notatum,  which  accidentally  contaminated  his  old  staphylococcal 
culture,  and  he  conceived  the  idea  that  such  an  agent,  if  purihed,  might  be 
effective  in  the  control  of  staphylococcal  infections.  But  he  did  not  have  the 
close  contact  with  clinical  medicine  which  would  have  permitted  an  immediate 
utilization  of  the  discovery.  As  a  matter  of  fact,  the  renewal  of  interest  in  peni- 


TREATMENT  OF  INFECTIONS  BY  ANTIBIOTICS 


261 


cillin  was  stimulated  by  the  war  and  by  the  failure  of  the  sulfonamides  to  measure 
up  to  expectations  in  the  control  of  infection  in  war  wounds.  This  led  to  the 
search  for  another  agent  which  might  prove  more  effective.  The  early  clinical 

I  results  with  penicillin  demonstrated  the  need  for  greater  production,  so  the 
problem  was  tossed  back  from  the  clinic  to  the  lal)oratory  for  its  solution.  It 
is  not  generally  realized  that  in  the  production  of  penicillin  ^S(jO,000,000  was 
spent  by  the  combined  resources  of  the  War  Production  Board,  the  Department 
of  Agriculture,  and  sixteen  or  seventeen  commercial  firms,  before  penicillin  was 
made  available  for  the  Armed  Forces.  Fortunately,  this  occurred  just  at  the 
time  of  the  Channel  crossing  of  the  Allied  troops  into  France. 

The  success  of  penicillin  opened  up  an  entirely  new  field  of  research,  but  it 
was  soon  discovered  that,  while  penicillin  had  an  extraordinary  range  of  anti- 
bacterial activity,  it  was  not  a  panacea.  Therefore,  it  was  not  long  before  every 
laboratory  of  any  size  in  the  country  began  a  feverish  search  for  other  anti- 
biotics which  might  succeed  where  penicillin  had  failed. 

Waksman  and  his  co-workers  were  struggling  along  with  limited  resources, 
studying  the  bacteria  of  soils  for  the  benefit  of  agriculture,  and  the  soil  seemed 
to  offer  a  fertile  held  for  indications  of  bacterial  antagonisms.  Out  of  this  study 
came  the  .second  important,  relatively  non-toxic  antibiotic — streptomycin.  Again 
the  laboratory  depended  upon  clinical  obser\'ation  on  the  part  of  many  workers 
to  determine  the  indications  for,  and  the  limitations  of,  this  new  antibiotic. 

I   When  certain  toxic  effects  were  found,  again  the  problem  was  turned  back  to  •, 
the  laboratory  to  see  if  the  difficulties  could  be  solved  by  careful  chemical 
studies. 

Bacitracin  was  the  third  important  antibiotic  to  be  discovered,  when  it 
occurred  to  us  to  search  for  evidences  of  bacterial  antagonism  in  the  prolific 
flora  of  severely  contaminated  civilian  accidental  wounds.  Some  of  the  early 
lots  of  bacitracin,  made  by  the  deep  tank  method,  proved  to  be  toxic  when 
I  administered  systemically  and  the  presently  available  material  must  be  limited 
'  in  dosage  when  given  intiamuscularly.  However,  the  laboratory  is  working  hard 
on  further  purification  and  recent  studies  indicate  that  the  toxicity  may  be 
materially  reduced,  permitting  a  wider  dose  range.  Bacitracin  is  often  successful 
in  the  treatment  of  cases  which  ha\'e  failed  to  respond  to  penicillin,  because  of 
its  wider  antibacterial  spectrum  and  because  it  is  bactericidal  as  well  as  bac- 
teriostatic and  is  not  inactivated  by  secondary  contaminating  organisms. 

Thus  it  is  seen  in  the  whole  history  of  the  treatment  of  infections,  the  ball  was 
tossed  back  and  forth  between  the  clinic  and  the  laboratory  and  the  greatest 
progress  was  made  when  they  worked  closely  hand  in  hand. 

But  you  will  say,  "Why  bring  up  all  of  this  ancient  history?  We  admit  that 
the  laboratory  researches  of  Pasteur,  of  Ehrlich,  of  Colebrook,  of  Fleming  and 
of  Waksman  have  all  resulted  in  important  progress  in  our  understanding  and 
control  of  infections.  But  how  does  the  laboratory  help  the  clinician  in  his  day- 
to-day  problems  of  surgical  infection?"  It  is  our  purpose  this  evening  to  answer 
that  question. 

Although  in  the  last  ten  years  there  has  been  a  much  greater  advance  in  the 


262 


F.  L.  MELENEY,  B.  A.  JOHNSON  AND  P.  TENG 


control  of  infection!?  tlian  in  any  previous  decade,  bacteria  still  find  it  pos.si})le 
to  gain  a  foothold  in  the  body,  and  in  many  cases  they  ai'e  not  brought  under 
control — often  i-esulting  in  prolonged  disability  and  death. 

We  now  have  six  antibiotics  which  have  demonstrated  their  ability  to  bring 
various  types  of  infection  under  control,  when  given  in  doses  which  are  clinically 
effective,  without  being  injurious  to  the  organs,  tissues  or  vital  functions  of  the 
body.  These  are  penicillin,  streptomycin,  bacitracin,  aureomycin,  Chloromycetin 
and  terramycin. 

If  any  one  of  these  were  a  panacea,  we  would  he  justified  in  using  it  in  all 
kinds  of  infections  without  determining  the  cause  of  the  infection,  but  such  is 
not  the  case.  Each  of  these  antibiotics  has  its  indications  and  limitations,  and 
the  highest  degree  of  success  in  the  treatment  of  infections  depends  upon  the 
intelligent  application  of  all  of  our  knowledge  of  each  of  them.  One  fact  that  we 
must  keep  clearly  in  mind  is  that  from  year  to  year,  the  number  of  strains  of 
staphylococci  found  to  be  resistant  to  penicillin  is  steadily  increasing,  so  that  if 
penicillin  is  given  empirically  in  any  given  infection,  without  determining  the 
causative  organism  and  its  sensitivity,  the  chances  of  successful  treatment  are 
steadily  decreasing. 

RATIONALE 

Many  times  the  clinician  uses  one  or  more  of  the  antibiotics  empirically,  not 
to  say  indiscriminately,  in  the  treatment  of  a  given  case  of  illness  which  he 
assumes  to  be  due  to  the  invasion  of  microorganisms.  He  fails  to  utilize  any 
bacteriology  laboratory  to  find  out  what  the  invading  microorganisms  are  and 
whether  they  are  susceptible  to  the  antibiotic  or  antibiotics  that  he  has  at  his 
command.  If  the  case  fails  to  respond  to  the  antibiotic  that  the  clinician  first 
uses,  he  may  try  increasing  the  dosage  or  adding  a  second  or  a  third  antibiotic. 
The  patient  nowadays  not  only  expects  the  doctor  to  use  one  or  more  of  the 
so-called  "wonder  drugs,"  but  expects  him  to  know  Avhich  one  to  use  and  how 
it  should  be  administered. 

My  contention  is  that  the  clinician  cannot  properly  or  intelligently  treat 
cases  of  infection  unless  he  knows  which  one  or  which  coml)ination  of  antibiotics 
will  most  promptly  stop  the  activity  of  the  in^•ading  microorganisms.  This  can 
only  be  determined  by  the  employment  of  laboratory  procedures  that  are 
directed  toward  the  isolation  of  the  offending  microorganism  and  the  determina- 
tion of  its  .susceptibility  to  all  of  the  available  antibacterial  agents  and  by  tests 
to  find  out  whether  it  produces  any  inactivating  substances  that  will  render  any 
or  all  of  the  antibiotics  impotent. 

It  is  true  that  the  astute  and  experienced  clinician  can  often  guess  the  prob- 
able species  of  bacteria  producing  certain  clear-cut  clinical  categories  of  infection. 
This  is  probably  more  accurately  done  by  the  internist  than  by  the  surgeon, 
because  medical  infections  are  more  often  due  to  a  single  species  while  surgical 
infections  are  usually  due  to  a  mixture  of  microorganisms.  For  example,  the 
internist  may  quickly  decide  that  a  patient  with  a  cough,  a  pain  in  the  chest,  a 
chill,  and  a  high  fever  has  an  acute  pneumococcal  pneumonia.  On  the  other 
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hand,  an  cxtcnsixc  chioiiic  ulcer  of  tlie  leg  may  look  like  any  otluM-  ulcer  and  yet 
harbor  a  host  of  different  pathogenic  microorganisms  all  of  which  may  phiy  a 
role  in  the  persistence  or  nonhealing  of  the  wound. 

The  authors  have  frequently  tried  to  predict  what  mici'oorganism  or  micro- 
organisms would  be  found  on  culture  from  any  given  surgical  infection  which 
arose  either  spontaneously  without  any  apparent  break  in  the  skin  or  from  a 
trivial  or  extensive  wound.  Certain  microorganisms  in  pure  culture  have  certain 
invasive  attributes  which  produce  certain  reactions  at  the  portal  of  entry  and 
in  the  course  of  their  spread  into  and  through  the  body,  but  these  effects  vary 
with  different  strains  and  in  different  individuals,  and  if  there  are  associated 
microorganisms,  there  are  often  synergistic  or  antagonistic  effects  which  modify 
the  spread  of  the  infection  and  the  reaction  of  the  body  to  it.  Under  these  cir- 
cumstances, any  prediction,  by  even  the  most  experienced  clinician,  of  what 
the  incitant  or  incitants  may  be  in  any  given  infection,  is  merely  a  guess.  The 
authors  have,  therefore,  given  up  trying  to  predict  and  depend  on  the  labora- 
tory to  tell  him  what  the  microorganisms  are. 

METHOD 

When  the  doctor  first  sees  the  patient,  cultures  should  be  taken  as  soon  as 
possible  and  before  any  antibiotic  is  given.  Specimens  of  blood  should  be  taken 
for  culture,  if  the  temperature  is  101°F.  or  over.  The  cultures  should  be  incubated 
both  aerobically  and  anaerobically.  Surface  exudates  from  wounds  or  ulcers 
may  be  taken  up  on  a  sterile  cotton  swab.  Exudates  in  a  body  cavity,  such  as 
the  pleura,  the  peritoneum,  or  a  joint  space,  or  in  an  abscess  cavity,  may  be 
obtained  by  aspiration.  Cultures  may  be  obtained  from  areas  of  cellulitis  by 
injecting  1  ml.  of  nutrient  broth  into  the  center  of  the  area  and  immediately 
reaspirating  as  much  of  it  as  possible.  Usually  from  0.1  to  0.2  ml.  can  be  recov- 
ered. 

Mateinal  on  swabs,  exudate,  or  fluid,  thus  obtained,  should  be  sent  directly 
to  the  laboratory  and  some  of  the  material  spread  with  a  nichrome  spatula  on 
the  surface  of  two  blood-agar  plates,  one  for  aerobic  and  the  other  for  anaerobic 
cultivation.  The  rest  of  the  specimen  should  be  planted  in  a  tube  of  dextrose 
cooked-meat  medium.  Before  incubation,  on  each  plate  a  small  scjuare  or  circle 
of  filter  paper  is  placed,  each  one  being  wet  with  a  solution  of  one  antibiotic.  We 
use  penicillin  in  a  concentration  of  2  units  per  ml.;  bacitracin,  20  units  per  ml.; 
terramycin,  100  micrograms  per  ml.;  and  streptomycin,  250  micrograms  per 
ml.  This  disparity  in  concentrations  is  due  to  the  relative  differences  in  diffusi- 
bility  in  blood  agar  of  these  four  antibiotics.  It  has  been  found  in  general  that, 
if  microorganisms  show  a  resistance  to  these  concentrations  on  the  blood-agar 
plate,  no  amount  of  systemically  administered  drug  will  be  able  to  control  the 
infection.  A  somewhat  more  accurate  determination  of  sensitivity  may  be  made 
either  with  the  primary  culture  or  at  a  later  time  with  pure  cultures  of  each 
microorganism  recovered,  by  using  varying  concentrations  of  each  antibiotic 
on  a  plate  by  itself.  One  half  of  1  ml.  of  a  young  broth  culture  is  deposited  on 
the  surface  of  a  blood-agar  plate  and  spread  evenly  over  the  surface  with  a 
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nifhrdiiie  spatula.  The  surface  is  allowed  to  dry  in  the  incul)ator  and  a  series 
of  five  or  six  penicylinders  are  applieil  to  the  surface,  and  the  antibiotic  in 
varying  concentrations  is  delivered  to  the  penicylinders.  For  example,  with 
penicillin  the  concentrations  may  run  10,  5,  2.5,  1.25,  0.65,  and  0.3  units  per 
ml.;  with  bacitracin,  50,  25,  5,  2,  1,  0.5  units  per  ml.;  with  streptomycin,  250, 
125,  25,  10,  5,  1  micrograms  per  ml.;  with  terramycin,  200,  100,  50,  25,  5  micro- 
grams per  ml.  Comparison  w'ith  a  stock  strain  will  give  some  idea  of  the  rela- 
tive susceptibility  or  resistance  of  the  culture  being  studied.  Still  more  accurate 
determinations  of  inhibition  can  be  obtained  with  the  pure  cultures  in  a  series 
of  test  tubes.  Such  a  determination  is  necessary  for  aureomycin  and  Chloromy- 
cetin because  of  the  rapid  deterioration  of  these  antibiotics  w-hen  they  have 
been  put  into  solution.  A  five-hour  turbidimetric  test  is  the  most  reliable  yet 
devised. 

If  the  culture  is  susceptible  to  only  one  of  these  drugs,  that  drug  is  indicated 
for  the  treatment  of  the  case.  If  it  is  susceptible  to  tw'o  or  more,  one  of  them 
may  be  selected  or  the  two  or  more  may  be  combined  in  the  treatment.  If  the 
microorganism  is  resistant  on  the  plate  to  all  of  these  antibiotics,  the  inhibiting 
concentrations  for  each  may  be  determined  by  dilutions  I'anging  from  100  units 
per  ml.  downward  in  fluid  media.  Frequently  a  synergism  between  two  or  more 
of  the  antibiotics  may  be  demonstrated,  whereby  fractions  of  minimal  inhibiting 
concentrations,  when  combined,  will  inhibit  the  growth  of  the  microorganisms. 

The  director  of  the  laboratory  should  be  given  whatever  details  of  the  clinical 
history  may  be  necessary  to  suggest  the  causative  agent.  At  times  special  media 
may  be  advisable.  The  request  for  a  culture  should  be  a  request  for  consultation 
on  the  case.  It  is  better  still  if  the  laboratory  worker  takes  the  time  and  interest 
to  see  the  patient.  This  will  give  him  a  greater  feeling  of  responsibility  for  making 
an  early  diagnosis,  in  order  that  the  proper  treatment  may  be  instituted  as  soon 
as  possible.  A  preliminary  report  may  be  made  on  the  result  of  an  examination 
of  the  stained  film  of  exudate,  and  in  any  case  after  an  overnight  incubation  of 
the  culture.  This  may  modify  the  original  intention  of  the  clinician  as  to  the 
initial  therapy  or  may  change  it  on  the  second  day.  In  many  cases  it  is  advisable 
to  repeat  culture  studies  at  frequent  inter^'als  after  treatment  has  been  instituted 
to  check  its  efficacy  or  to  indicate  any  modification  of  it. 

If  such  a  program  is  not  carried  out,  the  patient  will  not  derive  the  full  benefit 
of  our  know^ledge  and  experience  and  the  result  may  be  prolonged  or  permanent 
disability  with  its  resultant  cost  in  time,  money,  and  impaired  health  or  even 
death.  If  such  a  program  is  carried  out,  in  the  vast  majority  of  cases  the  infection 
will  come  under  control  promptly,  and  the  patient  will  be  i-ehabilitated  quickly 
and  saved  from  an  excessive  drain  upon  his  physical  and  financial  I'esources. 

CASE  REPORTS 

During  our  recent  studies  on  the  efficacy  and  safety  of  bacitracin  we  have 
treated  many  cases  which  illustrate  the  points  brought  out  above.  A  few  case 
histories,  summarized  briefly,  will  serve  to  emphasize  what  we  believe  to  be 
the  wrong  way  and  the  right  way  of  handling  surgical  infections  with  the  aid 
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of  tlie  lahoiatoi  v.  Some  of  these  cases  were  treated  in  the  wards  and  the  private 
paviHon  of  the  Pre.sln'teriaii  Hospital  and  some  are  from  the  Medical  and  Xeuro- 
surgical  Ser\-ices  of  The  Mount  Sinai  Hospital. 

Case  1.  E.  McC. — This  patient  was  seat  down  from  Toronto.  She  liad  liad  a  series  of  in- 
fections in  the  region  of  the  right  buttock  and  the  inner  surface  of  the  right  thigh  and  vulva 
for  a  period  of  three  years.  She  had  had  numerous  operations,  including  plastic  repair  about  a 
year  previous  to  admission,  and  this  seemed  to  clear  up  the  whole  affair,  but  after  six  months 
there  was  a  recurrence  of  the  infection  on  the  inner  surface  of  the  upper  thigh  and  in  an  in- 
(Ipjiendent  area  between  the  vulva  and  rectum.  These  areas  continued  to  discharge  pus  in 
spite  of  surgical  treatment  augmented  liv  j)enciilliii,  aureomycin,  streptomycin  and  deep 
x-ray  therapy. 

On  admission  to  the  hospital,  the  lesion  had  the  typical  appearance  of  an  undermining 
burrowing  ulcer.  Cultures  revealed  a  hemolytic  streptococcus,  probably  of  the  microaer- 
ophilic  variety,  which  was  susceptible  to  penicillin  and  bacitracin,  and  a  hemolj'tic  Staphylo- 
coccus aureus,  resistant  to  penicillin,  but  susceptible  to  bacitracin.  There  was  another  sec- 
ondarj'  contamination  with  B.  proieus.  The  first  dressing  of  the  wound  was  with  bacitracin 
alone,  but  when  B.  proteus  was  reported  in  the  culture,  0.25%  parachlorophenol  was  added 
to  the  local  treatment.  She  was  given  bacitracin  in  a  dosage  of  20,000  units  every  eight  hours 
intramuscularly  and  bacitracin  was  applied  to  the  undermined  recesses  of  the  ulcerated 
areas  on  fine  meshed  gauze  and  sealed  with  zinc  oxide  ointment  gauze.  The  skin  margins 
soon  began  to  seal  down,  granulations  became  pink  and  flat,  the  upper  ulcer  healed  within 
a  few  days,  and  on  the  seventh  day  after  admission,  twenty-five  deep  Davis  grafts  were 
taken  from  the  left  thigh  and  planted  on  the  granulating  surface.  All  but  one  of  these  grafts 
remained  in  place  and  retained  its  viability.  Bj-  the  seventh  postoperative  day  they  had 
become  fused.  The  patient  was  discharged  on  the  ninth  postoperative  day  with  the  wound 
practically  healed. 

Comment.  This  case  illustrates  the  response  of  an  undermining  burrowing 
ulcer  to  the  systemic  and  local  use  of  bacitracin  and  to  the  coml^ination  of 
parachlorophenol  with  bacitracin,  when  a  secondary  contaminant  like  B.  proteus 
was  pi'esent.  In  this  case  surgery  was  obviated. 

Case  2.  W .  K. — Ten  days  before  admission  this  boy  cut  his  left  index  finger  with  a  sickle. 
It  bled  profusely  and  he  went  to  his  local  doctor,  who  cleansed  the  wound  and  closed  it  bj' 
suture.  He  gave  the  patient  tetanus  antitoxin,  but  no  antibiotic.  Two  days  later  the  finger 
became  swollen  and  painful  and  the  patient  was  taken  to  a  Long  Island  suburban  hospital. 
The  stitches  were  removed,  but  the  inflammation  did  not  subside.  Penicillin  was  given,  but 
it  had  no  effect  and  the  edges  of  the  skin  wound  gradually  became  necrotic.  Cultures  showed 
a  heavy  growth  of  Welch  bacilli.  Wet  dressings  were  applied,  but  the  infection  continued  to 
spread,  and  necrosis  of  the  skin  extended  outward  in  all  directions.  Local  trimming  of  the 
dead  skin  did  not  bring  the  infection  under  control.  The  boy  is  a  clarinet  player  and  was 
greatly  disturbed  about  the  possibility  of  interference  of  this  avocation  from  the  loss  of  a 
finger.  He  was  referred  to  the  Presbyterian  Hospital  for  further  treatment. 

On  admission,  there  was  some  swelling  of  the  proximal  i)halanx  of  the  left  index  finger 
and  the  contiguous  portion  of  the  hand.  On  the  radial  side  of  the  finger  there  was  an  ulcer 
extending  down  to  the  periosteum  of  the  middle  phalanx  and  overlapping  the  middle  inter- 
phalangeal  joint  proximally  and  the  distal  joint  distally.  Anteriorly,  it  extended  almost  to 
the  midline,  exposing  the  flexor  tendon  sheath  but  not  the  tendon  itself.  The  surface  of  the 
ulcer  was  covered  with  a  grayish  exudate  and  some  superficial  slough.  Cultures  were  taken, 
which  revealed  Ct.  welchii  susceptible  to  bacitracin,  only  slightly  susceptible  to  penicillin, 
and  resistant  to  streptomycin,  also  a  nonhemolytic  streptococcus  susceptible  to  bacitracin 
but  resistant  to  the  other  two,  and  E.  coli  susceptible  to  streptomycin.  He  was  given  10,000 
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units  of  bacitracin  intramuscularly  every  eight  hours  and  local  bacitracin  was  applied  on 
China  silk  to  the  surface  of  the  wound  in  a  concentration  of  1,000  units  i)er  cc.  This  was 
kept  moist  by  covering  it  with  zinc  oxide  ointment  gauze.  Dressings  were  changed  daily. 
Systemic  bacitracin  was  continued  for  a  week  and  local  bacitracin  for  twelve  days.  After 
the  third  day,  when  the  culture  revealed  a  contaminating  colon  bacillus,  streptomycin  and 
sulfamylon  were  added  to  the  local  bacitracin,  being  mi.\ed  with  it  in  equal  parts.  There 
was  never  any  e.xtension  of  the  process.  CI.  welchii  was  present  for  only  two  days  after  the 
treatment  was  started.  The  wound  rapidly  cleaned  up.  On  the  fifth  day  the  cultures  showed 
no  growth.  Granulations  rapidly  appeared  all  over  the  surface  of  the  wound.  He  was  sent 
home  and  the  wound  was  grafted  about  two  weeks  later. 

Comment.  This  in.stance  illustrates  the  prompt  control  of  a  gangrenous  mixed 
infection  containing  CI.  welchii,  by  systemic  and  local  bacitracin  and  the  addition 
of  other  appropriate  medication,  when  indicated  by  culture  reports. 

Case  3.  G.  P. — Fifteen  months  before  admission  this  patient  had  sustained  a  chemical 
burn  of  the  hand  from  a  combination  of  nitric  and  suljihuric  acids  in  glass  containers.  A 
typical  burn  resulted  all  over  the  dorsum  of  the  hand,  but  it  was  not  realized  until  later 
that  a  small  piece  of  glass,  which  cut  the  extensor  tendon,  had  penetrated  the  hand  in  the 
region  of  the  middle  metacarpophalangeal  joint.  An  abscess  formed  in  this  region,  and 
several  attempts  were  made  to  bring  this  infection  under  control  by  surgery.  The  piece  of 
glass  came  out  after  one  of  these  operations,  but  the  wound  continued  to  drain.  During  the 
course  of  the  next  year  the  finger  became  increasingly  stiff,  and  because  of  the  probability 
of  a  useless  finger,  even  if  the  infection  could  be  controlled  by  removal  of  the  infected  tis- 
sues, he  was  advised  to  have  an  amputation.  It  was  found  that  the  dorsal  surface  of  the 
metacarpophalangeal  bone  was  involved  in  the  infectious  process.  The  cut  ends  of  the  ten- 
don were  not  exposed  and  had  become  sealed  off.  Cultures  revealed  a  hemolytic  Staphylo- 
coccus aureus,  resistant  to  ijenicillin  but  susceptible  to  bacitracin,  streptomycin  and  terra- 
mycin. 

The  finger  was  aniijutated,  including  the  head  of  the  metacarpal  bone,  and  a  long  anterior 
flap  was  left,  utilizing  the  skin  over  the  proximal  and  middle  phalanges  of  the  finger.  The 
wound  was  tamponed  with  China  silk  after  being  flooded  with  bacitracin  solution  containing 
1,000  units  per  cc.  Packing,  wet  with  the  same  solution,  was  used  within  the  silk  tampon. 
He  was  also  given  10,000  units  of  bacitracin  intramuscularly,  every  eight  hours.  There  was 
no  exudate  whatsoever.  The  wound  remained  clean,  and  on  the  second  postoperative  day 
the  culture  showed  no  growth.  On  the  third  day,  therefore,  a  late  primary  closure  was  done 
by  bringing  up  the  aiiteiior  skin  flap  and  suturing  it  to  the  dorsum  of  the  hand.  The  wound 
healed  by  primary  union  without  any  evidence  of  infection.  The  patient  left  the  hospital 
on  the  ninth  postoperative  day  with  the  wound  clean  and  all  stitches  out.  Systemic  baci- 
tracin was  continued  every  eight  hours  for  the  whole  period  of  his  hosjMtal  stay,  and  there 
were  no  clinical  signs  of  nephrotoxicity. 

Comment.  This  case  serves  to  illustrate  the  possibility  of  a  late  primary  closure 
of  a  wound  after  excision  of  the  infected  tissue,  when  accompanied  by  the 
systemic  administration  and  by  the  local  application  of  bacitracin.  The  negative 
culture  on  the  second  postoperative  day  indicated  that  the  wound  closure  would 
be  successful. 

Case  4.  W.  B. — Five  years  before  atlmission,  this  patient  had  suffered  a  compound  frac- 
ture of  the  left  tibia  in  an  airplane  crash.  Infection  developed  and  continued  in  spite  of 
various  kinds  of  local  and  systemic  treatment,  including  penicillin.  Three  years  after  the 
accident  an  attempt  was  made  to  remove  the  dead  Ijone,  but  the  wound  did  not  heal  and  a 
profuse  drainage  continued  up  to  the  time  of  admission,  when  there  was  a  small  sinus  open- 
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iiiK  cxlciidint;  (low  n  into  t  he  iiKMhilln  <if  t  he  t  directly  below  t  lie  knee  joint  .  Cult  ure  re- 
vealed a  heniol.\t  ic  Slaphi/lococciis  aureus  susceptihU'  to  j)eiiic'illiii,  bacitracin,  .st  reptomj'cin 
and  terraniycin.  The  diseased  bone  was  excised  with  a  comfortable  maigin,  leaving  a-  freshly 
bleeding,  relatively  normal  looking,  liony  surface.  This  was  flooded  with  bacitracin  solution 
containing  1,000  units  per  cc,  and  tamponed  with  C^hina  silk,  filled  with  packing,  wet  with 
the  same  solution.  The  packing  was  removed  daily  and  the  tam|)on  liglitly  repacked  with  1- 
inch  gauze  bandage,  wet  with  bacitracin.  He  was  also  given  20,000  units  of  bacitracin  intra- 
muscularly, every  eight  hours.  On  the  fifth  day,  granulations  could  be  seen  through  the  silk 
tampon.  On  the  seventh  postoperative  day  the  culture  showed  no  growth.  The  tampon  was 
removed  on  the  ninth  day,  at  which  time  granulations  were  present  all  over  the  bony  sur- 
face, except  at  one  point  where  the  bone  was  particularly  dense  in  the  region  of  the  crest 
of  the  tibia.  The  wound  continued  to  granulate  satisfactorily  until  the  fifteenth  day,  when 
a  green  color  betrayed  the  presence  of  pyocyaneus.  This  was  not  controlled  in  two  days  with 
parachlorophenol,  but  did  respond  promptly  in  forty-eight  hours  to  polymyxin,  which  was 
added  to  the  bacitracin  solution  and  instilled  daily  into  the  bony  cavity.  On  the  twenty-first 
day  the  surface  was  covered  with  deep  Davis  grafts  taken  from  the  thigh  and  every  graft 
obtained  its  circulation.  The  wound  was  completely  healed  on  the  twelfth  day,  when  the 
patient  was  discharged  from  the  hospital  with  the  wound  dusted  with  zinc  peroxide  powder. 
This  i^atient  had  some  nausea  which  was  attributed  to  the  bacitracin,  but  this  was  consider- 
ably relieved  by  dramamine,  and  there  was  no  occasion  for  stopping  bacitracin  treatment. 
However,  on  the  eighteenth  postoperative  day  the  amount  was  reduced  to  10,000  units  every 
eight  hours,  and  it  was  stopped  on  the  second  day  after  the  skin  graft.  Local  bacitracin  was 
continued  until  the  eleventh  day  following  grafting. 

Comment.  This  case  illustrates  the  possibility  of  controlling  chronic  osteomye- 
litis by  the  use  of  systemic  and  local  bacitracin  after  removing  the  diseased 
portion  of  bone,  packing  the  cavity  \vith  a  silk  tampon,  leaving  the  silk  in 
place  until  the  surface  of  the  bone  is  covered  with  granulation  tissue,  and  then 
covering  the  defect  with  skin  grafts.  The  value  of  a  laboratory  check-up  during 
the  course  of  treatment  is  clearly  demonstrated  by  this  case,  because  it  revealed 
a  secondary  contaminant,  which  was  then  brought  quickly  under  control  by 
the  addition  of  the  appropriate  antibiotic. 

Case  5.  E.  R. — This  jiatient  had  had  an  extraordinary  infection  starting  as  a  pansinusitis 
and  extending  into  both  orbits,  destroying  both  eyes  and  most  of  the  small  facial  bones  sur- 
rounding the  nasal  sinuses.  After  five  separate  series  of  treatments  with  penicillin  and  fur- 
ther efforts  with  streptomycin  and  aureomycin  without  effect  over  a  period  of  three  years, 
it  was  found  that  the  organisms  were  resistant  to  these  drugs  but  susceptil)le  to  bacitracin. 
When  this  was  applied  to  the  infection,  it  finally  came  under  control  and  it  became  possible 
to  cover  the  cavity  with  skin  grafts.  However,  the  infection  remained  latent  in  the  residual 
sinuses  of  the  ethmoid,  sjihenoid  and  frontal  regions,  and  after  a  year,  during  which  time 
the  |)atient  became  well  adjusted  to  her  l)lindness  and  acquired  a  Seeing-Eye  dog,  the  in- 
fection flared  up  again  and  ])roduced  extensive  infection  in  the  surrounding  bones 
and  caused  ulceration  and  destruction  of  the  previous  skin  grafts. 

It  was  decided  to  bring  the  patient  into  the  hospital  and  remove  as  much  as  possible  of 
the  infected  tissue  and  later  attempt  another  skin  graft,  if  the  infection  could  be  brought 
under  control.  The  original  organism  was  a  microaerojjhilic  hemolytic  streptococcus,  and 
the  lesion  had  the  characteristics  of  undermining  burrowing  ulcers,  with  undermined  rolled- 
in  margins.  On  the  last  admission  a  hemolytic  stieptococcus  was  again  found,  probably  a 
progeny  of  the  original  organism.  Staph i/lococcus  aureus  was  also  present,  which  was  sus- 
ceptible to  bacitracin  and  terraniycin.  She  was  put  on  2  Gm.  of  terraniycin  and  64,500  units 
of  bacitracin  a  day,  and  these  antibiotics  were  also  used  locally.  However,  there  was  very 
little  evidence  of  improvement,  indicating  that  the  drugs  were  not  reaching  the  innermost 
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recesses  of  the  infection.  On  the  sixteenth  day  of  hospitalization,  therefore,  she  was  taken 
to  the  operating  room  and  all  of  the  infected  bone  was  removed,  as  well  as  the  mucous  mem- 
brane of  the  remaining  cells  in  the  ethmoid,  sphenoid  and  right  frontal  sinuses  and  both 
antra,  the  left  frontal  sinus  having  been  congenitally  absent.  This  left  a  smooth  bony  sur- 
face. The  cavity  was  tam|)onpd  with  China  silk  and  jjacked  with  gauze,  wet  with  bacitracin 
and  terramycin,  and  these  antibiotics  wore  continued  systemically.  Cultures  then  showed 
that  the  hemolytic  streptococcus  had  disappeared  and  the  staphylococcus  had  become  re- 
sistant to  terram\'cin,  so  the  latter  was  discontinued.  Granulations  gradually  appeared 
beneath  the  China  silk  and  by  the  twenty-fifth  day  the  patient  was  well  enough  to  go  home 
for  the  Christmas  holidays. 

Three  days  later  she  was  readmitted,  and  the  whole  area  was  covered  with  deep  Davis 
grafts  taken  from  the  thigh.  Every  graft  was  successful  and  the  whole  dome  of  the  cavity 
was  soon  covered  with  good  skin.  However,  on  the  floor  of  the  wound  one  or  two  small  is- 
lands of  mucous  membrane  regenerated.  Although  these  may  give  trouble  later,  she  is 
getting  along  very  well  at  present.  She  has  gone  home,  has  gained  weight  and  strength,  and 
seems  to  be  completely  rehaljilitated. 

Comment.  This  case  illustrates  the  possibility  of  eradicating  infection  in  the 
small  bones  of  the  face  and  in  chronic  sinuses  by  radical  surgical  removal  aided 
by  the  local  and  systemic  use  of  the  appropriate  antibiotics,  as  determined  by 
the  careful  study  of  the  cultures  and  tests  for  sensiti\-ities  in  the  laboratory. 

Case  6.  G.  B. — This  man  of  52,  of  Armenian  parentage,  born  on  the  island  of  Cyprus,  had 
been  in  the  United  States  for  twenty-nine  years.  He  came  into  the  medical  ward  with  a  his- 
tory of  melena  at  the  age  of  19  and  a  recurrence  of  one  month's  duration.  After  the  bleeding 
had  ceased  and  the  loss  of  blood  had  been  replaced,  and  after  he  had  responded  to  a  medical 
regime,  an  x-ray  study  of  the  gastrointestinal  tract  revealed  a  large  ulcer  crater  in  the  duo- 
denum. After  a  stay  of  twelve  days  in  the  hospital,  he  was  discharged  with  the  promise  to 
come  back  after  six  weeks  for  an  elective  gastrectomy. 

The  operation  was  done  without  unusual  difficulty,  except  that  there  was  some  trouble 
with  bleeding,  when  the  posterior  wall  of  the  ulcer  was  dissected  away  from  the  pancreas. 
At  the  end  of  the  operation  it  was  found  that  there  was  a  considerable  amount  of  blood  clot 
in  the  right  lumbar  gutter,  over  the  dome  of  the  liver  and  in  the  pelvis.  This  was  removed 
by  means  of  sponging  and  suction  before  closing  the  abdomen.  The  abdominal  cavity  was 
irrigated  with  250  cc.  of  sulfamylon  and  streptomycin  mixture,  as  a  prophylactic  against 
infection,  and  the  area  of  the  duodenal  stump  was  drained  and  the  wound  closed  with  catgut. 
After  operation  he  was  started  on  prophylactic  crysticillin,  400,000  units  twice  a  day,  and 
streptomycin  0.5  Gm.  every  six  hours.  In  spite  of  these  measures  his  temperature  ranged 
between  100°  and  104°F.  On  the  third  day,  streptomycin  was  stopped  and  aureomycin  was 
given  In  a  dosage  of  0.25  Gm.  every  six  hours,  but  this  had  no  effect  on  the  temperature. 
On  the  seventh  day,  when  the  fever  rose  still  higher,  terramycin  was  added  in  a  dosage  of 
0.5  Gm.  every  six  hours  and  streptomycin  was  re-instituted.  But  the  temi^erature  remained 
high.  With  x-ray  evidence  of  a  high  right  diaphragm  with  impaired  movement  and  a  small 
amount  of  fluid  in  the  right  costophrenic  sinus,  the  diagnosis  of  subphrenic  abscess  was 
made.  On  the  thirteenth  postoperative  day  the  right  subphrenic  space  was  opened  and  was 
found  to  contain  about  300  cc.  of  dark  fluid  blood,  culture  of  which  revealed  a  hemolytic 
streptococcus  which  was  resistant  to  penicillin,  streptomycin  and  terramycin,  but  suscepti- 
ble to  bacitracin,  and  a  hemolytic  Staphi/Jococcus  aureus,  resistant  to  penicillin,  but  suscep- 
tible to  bacitracin,  streptomycin  and  terramycin,  and  E.  coli  resistant  to  all.  Aureomycin 
was  given  after  operation  in  a  dosage  of  1  Gm.  every  six  hours,  and  when  the  culture  report 
was  returned,  bacitracin  was  introduced  locally  into  the  abscess  cavity.  On  the  fourth  and 
fifth  days  streptokinase  and  streptodornase  were  also  introduced  locally,  but  in  spite  of 
these  measures  the  temperature  gradually  took  an  upward  course  until  it  reached  104. 8°F. 
on  the  seventh  and  eighth  days.  Because  the  patient  did  not  seem  to  be  as  ill  as  this  tern- 
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peratiirc  would  indicate,  il  was  decided  to  stop  ail  ant  il)i()t  ics  with  I  lie  thought,  tliat  the 
fever  might  he  due  to  medication.  However,  the  temperature  continued  to  range  between 
101°  and  104°F.,  and  on  the  tliirteenth  day  Chloromycetin  was  given.  This  was  equally  in- 
effective and  was  stopped  after  three  days.  On  the  fifteenth  day  the  chest  was  tapped  and 
150  cc.  of  thin  serosanguinous  fluid  was  withdrawn,  but  this  failed  to  yield  any  bacteria  on 
culture.  On  the  seventeenth  day,  with  the  idea  that  there  might  be  some  undrained  pocket 
under  the  diaphragm,  the  wound  was  enlarged  and  the  whole  upper  surface  of  the  liver  was 
explored  with  the  hand,  without  finding  any  retained  pockets.  On  the  next  day,  900  cc.  of 
slightly  blood  tinged  fluid  was  aspirated  from  the  chest  and  400,000  units  of  penicillin  were 
instilled,  but  the  culture  from  the  fluid  yielded  no  growth.  After  the  operation,  ])enicillin 
was  given,  but  this  had  no  effect  upon  the  temperature,  which  continued  to  range  from  102° 
to  104. 6°F.  The  general  consensus  of  o|)inion  was  that  a  further  exploration  of  the  sub- 
hepatic area  would  be  necessary. 

However,  on  the  basis  of  the  culture  reports  and  with  the  thought  that  the  hemolytic 
streptococcus  and  Staphylococcus  aureus  were  then  the  important  organisms,  bacitracin 
was  given  parenterally  on  the  third  postoperative  day  in  a  dosage  of  20,000  units  every 
eight  hours.  All  other  antibiotics  were  stopped.  The  temperature  then  gradually  began  to 
decline  and  reached  normal  on  the  twelfth  day.  Bacitracin  was  continued  for  eighteen  days 
thereafter  and  the  patient  left  the  hospital  on  the  thirty-second  day  after  the  third  opera- 
tion, but  two  months  after  the  gastiectomy. 

Comment.  This  case  illustrates  the  development  of  infection  in  extravasated 
blood  within  the  peritoneal  cavity  in  spite  of  the  proph.ylactic  use  of  strepto- 
mycin and  sulfamylon  locally,  and  penicillin  and  streptomycin  systemicall.y. 
The  laboratory  had  reported  on  the  culture,  but  the  clinicians  had  failed  to  take 
cognizance  of  it  and  empirically  tried  out  aureomycin,  Chloromycetin  and 
terramycin  without  effect.  When  the  antibiotic  which  was  indicated  was  actually 
employed,  the  patient  responded  fairly  promptly.  The  clinicians  all  agreed  that 
the  bacitracin  had  brought  the  infection  under  control  and  that  it  should  have 
been  used  as  soon  as  the  laboi'atory  had  turned  in  the  report.  This  would  probably 
have  saved  the  patient  from  a  considerable  period  of  disal)ility  and  from 
financial  depletion. 

Case  7.  P.  R. — For  ten  3'ears  before  admission  the  patient  had  had  repeated  attacks  of 
ear  pain  associated  with  severe  headaches.  During  each  attack  a  thick  whitish  discharge 
drained  from  both  ears.  Two  days  before  adminission  the  patient  began  to  have  pain  in  the 
right  ear,  the  head  and  the  back  of  the  neck.  On  the  following  day  he  had  chills  and  fever. 
He  was  then  given  one  injection  of  penicillin,  300,000  units  intramuscularly.  Twelve  hours 
later  he  became  incoherent  in  speech,  lethaigic  and  restless,  and  complained  of  intolerable 
headache.  He  vomited  repeatedly. 

On  admission  to  the  neurological  service  of  the  Mount  Sinai  Hospital,  the  patient  was 
found  to  be  acutely  ill,  semi-stuporous  and  restless.  He  could  neither  understand  nor  answer 
simple  questions.  The  neck  was  markedly  rigid.  Brudzinski  and  Kernig's  signs  were  elicited 
bilaterally.  Shortly  after  admission,  the  patient  went  into  coma  and  reacted  only  to  painful 
stimuli.  A  lumbar  puncture  was  immediately  done  and  cloudy  cerebrospinal  fluid  was  ob- 
tained, which  was  under  a  markedly  increased  pressure  and  which  contained  6,100  neutro- 
cytes  per  cmm.  Culture  and  direct  smear  of  the  cereljrospinal  fluid  disclosed  a  pneumococcus 
Type  V. 

Immediately  after  the  diagnosis  of  pneumococcic  meningitis  had  been  established,  the 
patient  was  given  100,000  units  of  crystalline  penicillin  intramuscularly  and  4  gm. 
sulfadiazine  through  a  superficial  vein.  Five  hours  later  his  unconsciousness  was  further 
dee])ened  and  because  of  the  severity  of  (he  infection,  it  was  decided  to  use  bacitracin. 
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Tliirt>-  t  hdusaml  units  of  this  iiiitihiotic  in  6  cc.  of  normal  salino  were  injected  into  the  lum- 
bar sui)aracliiK)id  space.  The  intrathecal  therapy  was  supplemented  with  systemic  baci- 
tracin 2t),(M)()  units  every  six  hours,  and  jjrocaine  penicillin,  8()(I,(K)()  units  four  times  a  day. 
His  temperature  rose  to  106°F.  in  the  late  afternoon  but  dropped  to  102°F.  two  hours  later. 
Twelve  hours  after  the  intrathecal  injection  of  bacitracin  he  could  be  aroused  by  calling 
his  name.  He  became  restless  and  had  to  be  restrained.  Nevertheless,  he  could  answer  simple 
questions.  In  the  evening  he  received  the  second  dose  of  intrathecal  bacitracin,  10,000  units 
in  4  cc.  of  physiological  saline. 

On  the  third  day  after  admission  the  cell  count  of  the  cerebrospinal  fluid  dropped  to 
2,040,  the  pressure  was  280  mm.,  and  the  total  protein  was  186  mg.  per  cent.  Twenty  thous- 
and units  of  bacitracin  were  instilled  into  the  luml^ar  spinal  canal  and  this  was  repeated  on 
the  fourth  and  on  the  fifth  day.  The  systemic  dosage  of  bacitracin  was  increased  to  20,00(1 
units  every  four  hours  instead  of  every  si.x  hours. 

Two  days  later,  on  the  fifth  day  after  admission,  he  was  fully  alert.  He  recognized  for  the 
first  time  that  he  was  in  a  hospital  and  he  answered  questions  accurately.  On  the  following 
day  the  left  homonymous  hemianopsia  and  the  Babinski  sign  all  disappeared.  The  left 
hemi-hypesthesia  and  hemi paresis  were  markedly  improved.  He  was  then  given  the  last 
intrathecal  injection  of  bacitracin,  10,000  units.  On  the  next  day  he  sat  up  in  a  chair.  His 
temperature  was  normal  and  remained  so  thereafter,  and  his  convalescence  was  rapid. 

Comment.  This  case  illustrates  the  effectiveness  of  bacitracin-penicillin  therapy 
in  pneumococcic  meningitis.  The  pnetimococctis  that  infected  the  cerebrospinal 
fluid  was  found  to  he  sensitive  to  sulfadiazine  and  to  all  available  antibiotics, 
including  penicillin,  bacitracin,  Chloromycetin  and  aureomycin.  Hovi^ever,  there 
was  no  response  to  large  doses  of  penicillin  and  stilfadiazine.  When  bacitracin 
was  added  to  the  therapy,  both  intrathecally  and  intramuscularly,  not  only 
did  the  meningitis  rapidly  clear  up,  but  also  the  cerebritis  involving  the  right 
temporo-parietal  region,  which  might  have  resulted  in  a  brain  abscess. 

Case  8.  T.  B. — This  man  of  60  had  received  radiation  therapy  more  than  twenty  years 
before  admission  for  a  hemangioma  of  the  scalp.  Subsequently  the  tumor  continued  to  grow 
and  he  was  given  further  radiation.  Seven  months  l)efore  admission  the  irradiated  skin  be- 
came necrotic  and  infection  ensued. 

On  admission  to  the  neurosurgical  service  of  The  Mount  Sinai  Hospital  an  ulcer,  sur- 
rounded by  a  paper-thin  scar,  was  found  to  be  present  in  the  right  frontal  region  of  the 
scalp  with  bare  bone  at  the  base.  The  scar  was  removed,  together  with  the  underlying  in- 
fected bone.  Beneath  the  bone,  external  to  the  dura,  a  small  abscess  was  found  and  evacu- 
ated. The  wall  of  the  abscess  was  curetted  and  20,000  units  of  bacitracin  and  the 
same  amount  of  penicillin  were  instilled  into  the  wound,  which  was  then  closed  by  means 
of  a  pedicle  flap  from  the  temporal  region.  Culture  yielded  a  Staphylococcus  aureus,  twenty- 
five  times  as  resistant  to  penicillin  and  ten  times  as  resistant  to  bacitracin  as  the  stock  cul- 
tures, but  unusual  synergism  by  these  antibiotics  was  demonstrated  in  that  ^j's  of  the  in- 
hiliiting  dose  of  penicillin  plus  5'],  of  the  inhibiting  dose  of  bacitracin  inhibited  the  growth 
of  the  organism  in  vitro.  After  operation  the  patient  was  given  10,000  units  of  bacitracin 
every  six  hours  and  300,000  units  of  penicillin  twice  a  day  for  eight  days.  The  wound  healed 
by  primary  union  and  the  stitches  were  removed  on  the  tenth  day.  Four  days  later  a  little 
serous  discharge  leaked  from  one  corner,  but  the  culture  was  negative.  Ten  thousand  units 
of  bacitracin  and  the  same  amount  of  penicillin  weie  instilled  into  the  wound  four  times  and 
then  the  wound  healed  completely. 

Comment.  This  case  illustrates  the  importance  of  testing  a  resistant  organism 
against  a  combination  of  bacitracin  and  penicillin,  for  there  is  often  a  synergistic 
action  which  can  be  successfully  utilized  for  the  control  of  the  infection. 
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Cdsc  9.  R.  N. — Tliis  woman  of  4()  had  liccn  a  known  (lial)('t  ic  for  ten  years.  ( )n('  year  hclore 
I  lie  |)i'(>scnt  admission  slic  had  had  an  epondynioma  rcniuveci  from  the  ii}ihl  frontal  area.  The 
operation  h'ft  her  with  a  moderate  resiilual  hemiparesis.  One  week  before  .nhnission  she  fell 
out  of  bed  and  injured  her  right  foot,  which  became  infected.  Three  days  later  she  developed 
nausea  and  vomiting,  with  fever  of  103°F.  and  a  stiff  neck. 

When  she  was  admitted  to  the  neurological  service  of  The  Mount  Sinai  Hospital,  she 
was  mentally  cloudy  and  showed  marked  neck  rigidity,  a  left  hemiplegia,  and  a  positive 
Kernig's  sign.  A  lumbar  puncture  yielded  cloudy  fluid  containing  Gram-positive  cocci, 
which  on  culture  proved  to  be  a  Staphylococcus  aureus.  A  blood  culture  yielded  the  same 
organism.  This  proved  to  be  ten  times  as  resistant  to  penicillin,  three  times  as  resistant  to 
streptomycin,  five  times  as  resistant  to  aureomycin,  twenty  times  as  resistant  to  chloram- 
phenicol as  the  stock  cultures,  and  very  susceptible  to  bacitracin,  0.08  units  per  cc.  inhil)it- 
ing  growth  iu  vitro.  With  the  first  lumbar  tap,  10,000  units  of  bacitracin  in  5  cc.  of  saline 
were  instilled  into  the  subarachnoid  space  and  this  was  repeated  dail.y  for  fifteen  days.  Ten 
thousand  units  of  bacitracin  were  given  intramuscularly  every  six  hours  and  continued  for 
thirty-nine  days.  Penicillin,  600,000  units,  was  given  every  twelve  hours  for  twent.y -eight 
days  and  streptomycin  0.5  Gm.  every  si.x  hours  for  twenty-six  days.  Improvement  was  slow, 
but  steady.  The  diabetes  complicated  the  picture  and  was  difficult  to  control.  The  meningi- 
tis cleared  comjjletely  in  two  weeks.  The  blood  culture  became  negative  on  the  fifth  day, 
was  positive  again  on  the  seventh,  and  negative  again  on  the  ninth.  Thereafter  the  blood 
was  sterile,  and  the  temperature  became  normal  after  the  fifth  week. 

Comment.  This  case  illustrates  the  importance  of  testing  sensitivities  of  the 
infecting  organism  early  in  the  course  of  the  disease.  In  this  case  of  staphylococ- 
cus septicemia  and  meningitis,  the  organism  was  sensitive  to  bacitracin  and 
resistant  to  all  of  the  other  antibiotics.  Synergism  was  not  tested  in  this  case, 
but  there  can  be  little  doubt  that  bacitracin  was  responsible  for  the  patient's 
recovery. 

Case  10.  C.  M. — This  patient  was  admitted  to  the  neurosurgical  service  at  The  Mount 
Sinai  Hospital,  where  a  laminectomy  was  jjerformed  and  a  herniated  disc  was  removed. 
liOO.OOO  units  of  penicillin  were  administered  daily  as  a  prophylactic,  starting  the  day  before 
ojjeration  and  although,  because  of  fever  developing  on  the  second  postoperative  day,  the 
dosage  was  increased  to  600,000  units,  on  the  third  day  to  900,000  units  and  on  the  fourth  to 
1,200,000  units,  it  became  obvious  on  the  fifth  day  that  the  wound  was  infected.  It  w^as 
opened  and  20  cc.  of  thick  pus  was  evacuated,  yielding  on  culture  a  hemolytic  Staphylococcus 
aureus.  This  was  found  to  be  fifteen  times  as  resistant  to  penicillin  and  four  times  as  re- 
sistant to  bacitracin  as  the  stock  cultures,  but  4'j  of  the  inhibiting  dose  of  penicillin  plus 
J  of  the  inhibiting  dose  of  bacit  l  acin  inhibited  the  growth  of  the  organism  in  vitro. 

Beginning  on  the  fifth  day,  l)acitracin  was  given  intramuscularly  in  a  dosage  of  10,000 
units  everj'  eight  hours  and  the  penicillin  was  reduced  to  600,000  units.  Bacitracin,  5,000 
units,  and  penicillin,  10,000  units,  were  instilled  into  the  wound  daily.  The  temperature 
promptly  fell  to  normal.  There  was  very  little  exudate  from  the  wound,  and  it  was  com- 
pletely healed  two  weeks  after  it  had  been  opened. 

Comment.  This  case  illustrates  the  importance  of  testing  for  antibiotic  syner- 
gism in  an  instance  in  which  cultures  seemed  to  be  resistant  to  the  indi\'idual 
antibiotics.  The  cessation  of  exudation,  follo\ving  the  local  and  systemic  use  of 
effective  antibiotics,  is  a  characteristic  sign  of  infection  control. 

Case  11.  M.  li. — With  no  history  of  iheumatic  fever,  this  man  of  28  had  been  regarded 
since  childhood  as  a  cardiac.  His  activities  had  always  been  limited,  and  Ijecause  of  episodes 
of  palpitation  he  had  been  on  maintenance  doses  of  digitalis  for  the  last  two  years.  The 
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present  illness  began  two  weeks  before  admission  to  The  Mount  Sinai  Hospital  with  an  in- 
fection around  the  medial  side  of  the  right  great  toe.  After  three  days  of  listlessness  he  sud- 
denly developed  chills  and  a  fever  of  106. 8°F.  Without  determining  the  bacterial  cause  of 
the  illness,  he  was  given  penicillin  for  three  days  with  no  apparent  effect.  He  was,  therefore, 
admitted  to  a  hospital  where  three  blood  cultures  were  reported  as  negative,  as  were  also 
agglutination  tests  for  salmonella  and  brucella  infection.  He  was  given  aureomycin,  4  Gm. 
daily,  with  no  response,  and  then  therapy  was  changed  to  procaine  penicillin,  5,000,000 
units,  combined  with  streptomycin,  2  Gm.,  and  chloramphenicol,  4  Gm.,  a  day  for  five  more 
days.  In  spite  of  this,  the  spiking  temperature  continuetl.  Petechiae  appeared  and  a  sharp 
pain  developed  in  the  left  upper  quadrant  of  the  abdomen. 

He  was  then  t  ransferred  to  The  Mount  Sinai  Hospital  on  the  service  of  Dr.  Charles  Fried- 
berg,  where  it  was  found  that  he  had  an  auricular  fibrillation  with  a  harsh,  loud,  apical  sys- 
tolic murmur  and  a  soft  diastolic  rumble.  The  liver  and  spleen  were  enlarged.  There  was 
still  redness  and  swelling  around  the  right  great  toe.  The  temperature  reached  106. 8°F.  on 
the  day  of  admission.  A  blood  culture  was  taken,  which  yielded  a  hemolytic  Staphylococcus 
aureus.  On  the  day  after  admission,  he  was  given  4,000,000  units  of  penicillin  and  on  the  fol- 
lowing day  this  was  increased  to  3,000,000  units  every  three  hours,  together  with  1  Gm.  of 
aureomycin  every  four  hours.  There  seemed  to  be  some  slight  improvement  at  first,  but 
then  he  grew  rapidly  worse,  and  on  the  fourth  day  the  temperature  reached  104°F.  and  the 
blood  culture  was  still  positive.  Tests  for  sensitivity  of  the  organism  then  revealed  the  fact 
that  it  was  fifteen  times  as  resistant  as  the  test  organism  to  penicillin,  twice  as  resistant 
to  aureomycin,  three  times  as  resistant  to  chloramphenicol  and  terramycin,  and  only  half 
as  resistant  to  bacitracin.  Furthermore,  j  of  the  inhibiting  dose  of  bacitracin  plus  i;o  of  the 
inhibiting  dose  of  penicillin  inhibited  the  growth  of  the  organism  in  vitro.  Accordingly,  on 
the  sixth  day  of  hospitalization,  bacitracin  was  given  intramuscularly  every  four  hours  in 
addition  to  the  penicillin  and  aureomycin.  This  produced  in  the  serum  an  antibacterial  ac- 
tivity, equivalent  to  40  units  of  penicillin  or  17  units  of  bacitracin  per  cc.  Thereafter  the 
temperature  subsided  rapidly  and  clinical  improvement  began  almost  at  once.  All  subse- 
quent blood  cultures  were  negative,  and  the  embolic  phenomena  disappeared.  Bacitracin 
was  continued  for  fourteen  days  without  any  evidence  of  renal  toxicity,  in  spite  of  the  fact 
that  on  admission  the  urine  showed  a  trace  of  albumin,  white  cells,  red  cells  and  many 
granular  casts.  The  patient  has  remained  well  for  almost  a  year. 

Comment.  This  case  illustrates  the  importance  of  obtaining  early  cultures  of 
the  causative  organism  and  early  tests  for  its  sensitivity  to  the  available  anti- 
biotics. This  organism  was  much  more  sensiti\'e  to  bacitracin  than  to  the  other 
antibiotics  and  its  use  was  clearly  indicated.  Furthermore,  it  greatly  potentiated 
penicillin.  What  it  would  have  done  alone,  is  not  known. 

CONCLU.SION 

One  may  ask  what  shall  a  doctor  do,  if  he  does  not  have  available  the  services 
of  a  bacteriology  laboratory.  The  answer  is,  that  every  surgeon  must  have 
access  to  a  hospital  and  every  hospital  should  have  a  laboratory  with  these 
facihties.  If  it  does  not,  it  will  have  to  admit,  that  it  cannot  give  the  patient 
adequate  service.  It  has  long  and  frecjueiitly  been  pointed  out  by  the  senior 
author,  that  every  hospital  would  better  fiery e  the  community  and  also  save 
money  now  wasted  on  useless  hospitalization  if,  by  adequate  laboratory  facili- 
ties, it  could  point  the  way  to  earlier  diagnosis  and  more  intelligent  treatment 
of  surgical  infections. 

Our  contention  is  that  no  hospital  should  have  the  approval  of  the  American 
Medical  Association  or  the  American  College  of  Surgeons,  unless  it  can  give 
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these  services.  If  tlic  trustees  of  any  liospital  cannot  sec  the  actual  financial 
saving  of  such  a  provision,  the  withholding  of  approval  could  bring  the  mattei- 
vividly  to  their  attention.  If  hospital  laboratories  cannot,  or  will  not,  fulfill 
their  responsibilities,  the  public  health  lal)oratories  should  perform  these  func- 
tions. 

It  has  been  suggested  that  a  special  laboratory  be  set  up  in  some  university 
center  to  provide  these  facilities  for  a  large  number  of  hospitals  which  are  not 
in  a  financial  position  to  furnish  their  own  laboratory  services.  Such  a  laboratory 
might  be  supported  hy  yearly  contributions  from  hospitals  receiving  the  service, 
as  well  as  by  foundations  interested  in  more  efficient  medical  practice.  Commer- 
cial firms,  manufacturing  antibiotics,  might  see  that  it  would  be  to  their  advan- 
tage to  contribute  to  the  support  of  such  a  central  laboratory,  and  if  proper 
data  were  collected  on  the  results,  obtained  from  various  kinds  of  treatment,  the 
indications  for  and  limitations  of  each  antibiotic  would  be  more  clearly  under- 
stood. If  such  a  plan  should  prove  effective  in  certain  localities,  by  proper 
organization  and  administration  it  could  be  expanded  to  serve  larger  and  larger 
areas.  The  World  Health  Organization  of  the  United  Nations  might  eventually 
undertake  to  sponsor,  and  perhaps  utilize,  such  a  plan  to  gradually  bring  all 
infectious  diseases  under  complete  control. 

While  such  a  centralization  of  effort  might  work,  it  would  have  certain  faults, 
the  chief  one  being  the  loss  of  close  contact  between  the  laboratory  and  the 
doctor  caring  for  the  patient.  For  the  present,  at  least,  we  advocate  that  each 
hospital  provide  its  own  laboratory  as  outlined  above.  In  the  last  analysis,  it 
is  the  chief  surgeon  who  must  demand  this  ser\-ice  for  the  benefit  of  the  patients 
under  his  care. 
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Demonstration  of  Selected  Cases 

Conducted  by 
RALPH  COLP,  M.D. 
With  the  Assistance  of 
ALEXANDER  RICHMAN,  M.D. 

CASE   1 — CARCINOMA  OF  THE  CECUM 

Dr.  Benjamin  Feldman :  Thi.s  i.s  a  white  woman,  aged  75  years.  One  year  prior 
to  her  admission  to  this  hospital  she  l)egan  to  complain  of  intermittent  pain  in 
the  right  lower  quadrant.  A  barium  enema  and  an  upper  gastrointestinal  X-ray 
series  were  carried  out.  These  were  reported  as  showing  no  abnormality.  Six 
months  later  she  appeared  to  have  lost  some  weight.  In  another  foiu"  months, 
X-ray  studies  were  repeated  and  a  suggest i-\'e  duodenal  ulcer  was  reported.  The 
patient  received  conservative  therapy  without  relief  of  pain.  Shortly  before  ad- 
mission, a  bai'ium  enema  disclosed  a  lesion  in  the  cecum  and  on  admission  to  the 
hospital  a  palpable  mass,  approximately  the  size  of  an  orange,  was  discovered 
in  the  right  lower  quadrant;  it  was  freely  movable.  Her  liver  was  not  palpable; 
a  rectal  examination  was  negati\'e.  The  most  pertinent  laboratory  finding  was 
that  of  a  hemogl()l)iii  value  of  7  Gm. 

Dr.  Sigmund  Brahms:  In  all  of  the  films  whicli  were  made  prior  to  the  hospital 
admission  (fig.  1),  the  cecum  and  proximal  ascending  colon  were  incompletely 
filled  because  of  the  presence  of  a  mass.  In  this  region,  the  mucosa  is  completely 
destroyed  and  an  irregular  patch  of  barium  is  seen,  which  probably  is  the  site  of 
a  necrotic  ulcer.  This  has  the  appearance  of  an  ulcerated  carcinoma  of  the 
cecum  and  ascending  colon. 

Dr.  Colp:  This  patient  was  seen  by  a  prominent  gastro-enterologist  in  this  city 
who  felt  that,  because  of  the  presence  of  a  mass  and  an  enlarged  liver  in  a  patient 
of  75,  nothing  should  be  done.  My  own  feeling  was  that,  although  this  woman  lui- 
questionably  did  have  a  carcinoma,  she  should  be  explored  because  one  could 
never  be  sure  as  to  the  operability.  At  the  time  of  her  exploration,  a  carcinoma  of 
the  cecum  was  found;  it  was  freely  movable.  There  were  no  metastases  to  the  liver 
and  the  pelvis  was  free.  Accordingly,  a  right  sided  ileo-colic  resection  was  per- 
formed with  a  side-to-side  anastomosis.  The  pathologic  report  was  carcinoma  of 
the  cecum  without  involvement  of  the  lymph  nodes.  The  patient  has  had  a  rather 
stormy  course  complicated  by  an  ileus  which  lasted  for  about  7  days;  it  has  now 
subsided.  While  she  is  still  in  a  weakened  condition,  it  is  felt  that  there  is  promise 
for  an  uneventful  i-ecovery. 

Dr.  Asher  Winkelstein:  Some  cases  of  carcinoma  of  the  cecimi,  which  we  have 
seen  here  recently,  have  raised  the  question  of  dilatation  of  the  small  bowel.  It 
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may  be  recalled  that  recently  we  had  two  casew  with  small  bowel  obstruction.  In 
this  ease,  the  radiograms  show  no  evidence  of  small  bowel  dilatation.  I  believe 
that  it  is  not  the  size  of  the  tumor  in  the  cecum  that  is  usually  responsible  for  the 
obstructive  appearance  and  dilatation,  but  rathei'  the  invoh'cment  of  the  ileo- 
cecal valve.  The  specimen  in  the  case,  h()we\  ei',  clearly  demonstrated  that  the 


Fig.  1.  (case  1)  Bai'iiiin  enema,  indicating  distorted  muccsal  ])attern  and  irregularity  of 
the  cecum. 

ileo-cecal  valve  was  narrowed  by  the  tumor  growth.  Hei'e  is  a  large  mass  and  yet 
there  is  no  evidence  of  obstruction. 

CASE  2 — CARCINOMA  OF  THE  PANCREAS 

Dr.  George  Robinson:  A  woman,  aged  61  years,  wa.^  admitted  with  a  six 
months'  history  of  anorexia  and  vomiting.  Prior  to  that  time  she  was  apparently 
well.  Four  months  after  the  onset  of  the  anorexia  and  \  omiting,  she  developed 
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fullness,  belching,  heartburn,  and  lost  a  considerable  amount  of  weight.  There 
was  no  history  or  evidence  of  gastro-intestinal  bleeding,  and  there  was  a  total 
absence  of  pain.  When  examined,  she  was  found  to  be  of  slight  l)uild  and  moder- 
ately dehydrated.  The  only  significant  finding  was  a  visible  gastric  peristaltic 
wave  and  a  succussion  splash.  The  laboratory  studies  revealed  a  hypochloremic 
alkalosis  with  a  CO2  combining  power  of  79  volumes  per  cent  and  a  blood  chloride 
\  alue  of  92  m  eq/1.  The  l^ehfuss  test  showed  a  free  acidity  of  (50  and  a  total  of  90. 
The  gastric  residual  was  1100  c.c. 

On  the  second  hospital  day,  during  the  course  of  a  gastric  lavage,  the  patient 
aspirated  some  material,  and  this  led  to  the  development  of  bronchopneumonia. 
The  latter  lasted  about  10  days,  during  which  time  the  alidominal  signs  and 
symptoms  subsided  and  it  was  deemed  advisable  for  hei'  to  return  to  her  home  for 
a  convalescent  period  and  then  to  readmit  her  for  siu'gical  intervention.  At 
home  symptoms  returned  and  the  vomiting  persisted.  Two  days  later  she  re- 
entered the  hos]iital  and  shortly  thereafter  was  operated  upon. 

Dr.  Alexander  Richman :  X-ray  studies  were  made  elsewhere.  At  the  time  of 
the  examination  she  was  found  to  have  a  markedly  distended  stomach  precluding 
a  satisfactory  examination,  even  following  gastric  lavage.  There  was  still  evi- 
dence of  a  large  amount  of  retained  mucus  and  secretion  and  it  was  impossible 
to  fill  the  pre-pyloric  region  or  the  duodenal  bulb.  There  was  no  evidence  of  an 
extrinsic  mass.  The  duodenal  curve  could  not  be  outlined.  She  was  therefore 
diagnosed  as  a  case  of  pyloric  obstruction  without  an  obvious  underlying  cause. 
In  view  of  her  age  the  most  likely  condition  would  seem  to  be  a  carcinoma  and, 
accf)i-dingly,  she  was  referred  for  surgical  intervention. 

Dr.  Percy  Klingenstein :  At  operation  a  mass  was  found  involving  the  first  por- 
tion of  the  duodenum  and  the  pylorus  which  had  caused  the  pyloric  obstruction. 
This  mass  was  bulky  and,  on  mobilizing  the  duodenum,  we  felt  that  it  might  be 
an  intrinsic  lesion  of  the  stomach.  However,  it  was  found  that  the  mass  had  pene- 
trated posteriorly  and  interiorly  and  invoh'ed  the  pancreas.  It  was  considered 
to  be  a  tumor  of  the  head  of  the  pancreas  presenting  for  the  most  part  interiorly. 
Gastro-enterostomy  was  performed  because  the  prime  consideration  here  was 
to  relieve  the  pyloric  obstruction.  During  this  procedure  a  finger  was  introduced 
into  the  stomach  and  it  was  determined  that  this  was  an  extramucosal  lesion 
l)ecau.se  the  mucosa  over  the  mass  was  completely  smooth.  A  biopsy  was  taken. 
Now,  whereas  the  biopsy  may  not  disclose  conclusively  whether  this  was  a  pri- 
mary tumor  of  the  pancreas  or  that  of  the  stomach  because  it  presented  on  the 
serosa,  all  evidence  points  to  an  extragastric  obstructive  lesion. 

Dr.  Colp:  This  is  the  third  case  we  have  encountered  within  recent  months, 
ill  which  a  diagnosis  of  pyloric  obstruction  was  made,  presumably  due  to  an  ulcer, 
and  disclosed  at  the  time  of  operation  a  carcinoma  of  the  pancreas.  It  is  rather 
significant  that  carcinoma  of  the  pancreas  involving  the  head  and  infiltrating 
the  duodenum  may  exist  without  producing  pressure  on  the  comomn  bile  duct, 
resulting  in  jaundice. 

Dr.  Burrill  Crohn :  I  saw  a  case  in  which  narrowing  and  distortion  of  tlie  sec- 
ond portion  of  the  duodenum  led  to  the  diagnosis  of  carcinoma  of  the  head  of  the 
pancreas.  It  was  the  only  factor  which  was  indicative  of  this  diagnosis. 
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Dr.  Winkelstein:  I  think  that  one  of  tlio  significant  features  in  this  case  and 
one  that  Dr.  t'olp  emphasized  is  that  it  is  possible  to  have  obstruction  of  the 
(hiodenum  in  its  1st,  2nd,  or  3rd  poi  tions,  not  far  from  the  entrance  of  the  com- 
mon duct  into  the  tluodeiumi,  caused  l)y  a  carcinoma  of  the  head  of  the  pancu'eas, 
without  jaundice.  This  is  not  generally  recognized.  I  think  that  the  evidence  is 
now  clear  that  it  is  not  unusual  to  have  an  absence  of  jaundice  in  the  presence 
of  a  carcinoma  of  the  head  of  the  panci-eas.  Careful  radiographic  study  of  the 
entire  duodenum  is  an  essential  step  in  the  diagnosis.  This  may  sometimes  be 
done  l^etter  by  putting  a  tube  into  the  duodenum  and  filling  the  duoderuim 
directly  rather  than  l)y  giving  barium  orally. 

Dr.  Marshak:  l)rs.  Dreiling,  Friedman  and  I  recently  recorded  in  "Gastro- 
enterology" four  cases  of  similar  nature  from  Dr.  Colp's  Service.  These  were 
instances  of  pyloric  obstruction  of  the  stomach  due  to  a  carcinoma  of  the  pan- 
creas, very  similar  to  this  one,  without  jaundice. 

Dr.  Crohn:  The  last  number  of  "Gastroenterology"  contains  a  review  of  08 
cases  of  carcinoma  of  the  pancreas,  which  emphasizes  this  same  point. 

CASES  3  AND  4  GASTRO-INTESTIXAL  BLEEDING,  FOLLOWING  SUBTOTAL 

GASTRECTOMY  FOR  DUODENAL  ULCER 

Dr.  Ira  Levy:  The  first  case  is  that  of  a  man,  aged  41  years,  who  was  well 
until  1943,  when  he  became  subject  to  pre-prandial  epigastric  distress  and 
pain  which  was  relieved  by  food,  milk  or  alkali.  X-ray  examination  at  that 
time  disclosed  a  duodenal  ulcer.  He  was  placed  on  medical  therapy  with  good 
response.  In  1948  he  entered  the  hospital  with  signs  and  symptoms  of  pyloric 
obstruction  for  which  a  subtotal  gastrectomy  was  performed  without  a  va- 
gotomy. Post-operatively  he  was  achlorhydric  as  shown  by  a  Rehfuss  test,  and 
in  1949,  a  re-examination  showed  no  free  acid.  In  June  and  November  of  1950 
he  had  two  minor  episodes  of  melena.  He  was  well  until  two  weeks  prior  to  his 
recent  admission  when  he  had  a  period  of  epigastric  distress  of  short  duration 
followed  by  a  tarry  stool  three  days  prior  to  aflmission.  A  general  physical  ex- 
amination was  essentially  negative.  Laboratoiy  studies  revealed  hemoglobin, 
9  Gm.,  a  Rehfuss  test  indicating  35  units  of  free  HCl,  and  a  tarry  stool.  He  was 
transfused  repeatedly  but  his  hemoglobin  could  not  be  I'aised  abo\'e  10  Gm. 

Dr.  Brahms:  The  Hlms  showed  the  status  which  followed  the  subtotal  gas- 
trectomy. The  region  of  the  stoma  was  well  demonstrated  and  there  was  no 
evidence  of  ulceration  at  or  about  the  stoma.  There  was  no  delay  to  the  passage 
of  bariimi  through  the  stoma  and  the  conclusion  was  that  there  was  no  roentgen 
evidence  of  marginal  or  jejunal  ulcer. 

Dr.  Vernon  Weinstein:  At  operation  the  stomach  w'as  found  to  be  small,  as 
the  result  of  a  high  resection,  and  which  otherwise  appeared  normal.  The  gastro- 
jejunal  stoma  and  the  area  of  the  anastomosis  showed  no  evidence  of  acute 
ulcer.  Both  jejunal  limbs  also  were  negative.  It  was  felt  that,  if  a  gastro-jejunal 
ulcer  was  present,  it  had  probably  healed,  or  that  because  of  its  size  it  couldn't 
be  telt  through  the  wall  of  the  stomach  or  jejunum,  or  that  the  bleeding  arose 
from  a  superficial  erosion.  It  didn't  seem  wise  to  open  the  stomach  or  jejunum 
to  look  for  the  ulcer  or  erosion,  and  further  exploration  of  the  duodenal  area 
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sliowed  no  (n  idence  of  an  arute  inflammatoiy  pioco.s.s.  The  entire  small  bowel 
was  negati\e  and  it  was  deemed  advisable  to  perform  a  bilateral  infra-dia- 
phrap;matic  vagotomy. 

Dr.  Levy :  The  second  case  is  that  of  a  man  aged  57  years,  who  had  had  an 
ulcer  history  for  the  past  15  years.  This  was  originally  confirmed  by  X-ray 
studies.  Thirteen  years  ago,  liecause  of  intoleral)le  pain,  a  subtotal  gastrectomy 
for  a  penetrating  duodenal  ulcer  was  pei-formed  here.  Since  that  time  he  has 
been  entirely  asymptomatic  except  for  one  episode  of  melena  two  years  ago. 
About  a  week  prior  to  admission  he  again  had  an  episode  of  melena  which 
persisted  until  his  admission.  At  this  time  examination  disclosed  as  the  only 
important  finding  a  marked  anemia;  the  hemoglobin  was  (>  Gm.  The  patient 
was  treated  on  the  Medical  8ei'\'ice  consei'\-atively  with  bed  rest  and  multiple 
transfusions.  With  the  cessation  of  l)leeding  he  was  transferred  to  the  Surgical 
Service.  A  Rehfuss  test  at  that  time  showed  about  30  units  of  fiee  HCl. 

Dr.  Brahms:  Again,  we  have  the  films  of  the  patient  who  has  had  a  subtotal 
gastrectomy.  The  barium  passed  through  the  stoma  without  delay.  The  mucosa 
of  the  stomach  and  of  the  stoma  appeared  normal,  but  on  several  of  the  films 
opposite  the  stoma  in  the  jejunum  there  was  a  large  pocket  which  suggested 
the  possibility  of  a  jejunal  ulcer. 

Dr.  Colp:  Tliis  man  was  explored  by  me  and  I  fountl  no  evidence  of  a  gastro- 
jejunal  ulcer.  An  opening  was  inadvertently  made  into  the  stomach,  which 
was  then  purposely  incised  so  that  a  finger  could  be  introduced  into  the  stoma 
itself.  This  substantiated  the  original  observation  that  no  gastro-jejunal  ulcer 
was  present.  Inasmuch  as  this  man  was  rather  obese  and  it  was  impossible  to 
expose  the  infra-diaphragmatic  portion  of  the  esophagus,  a  trans-thoracic  supra- 
diaphragmatic bilateral  vagotomy  was  performed.  As  we  look  back  upon  this 
case,  we  should  have  suspected  that  this  man  did  not  have  a  large  jejunal  ulcer, 
because  at  no  time  did  he  have  any  pain.  It  is  most  unusual  for  a  jejunal  ulcer 
of  this  magnitude  not  to  cause  great  distress.  I  think  it  is  also  noteworthy  that 
this  patient  had  his  subtotal  gastrectomy  performed  about  12  years  earlier  and 
remained  well  for  10  years.  This  demonstrates  again  the  necessity  of  an  ac- 
curate and  prolonged  personal  foUowu])  in  all  these  cases.  Both  the  first  and  the 
second  case  demonstrate  this  problem  of  bleeding  without  pain  which  may 
arise  from  either  an  erosi\-e  jejunitis  or  a  gastritis  without  actual  gastro-jejunal 
ulceration  being  demonstrated.  We  now"  have  sufficient  evidence  that  the  ad- 
dition of  a  A^agotomy  in  these  cases  in  which  a  sul^total  gastrectomy  has  been 
performed  previously  will  not  necessarily  protect  these  patients  from  the  ravages 
of  subsecjuent  bleeding.  Dr.  Weinstein,  what  is  our  incidence  of  recurrence  with 
vagotomy  added  to  subtotal  gastrectomy  as  a  secondary  procedure? 

Dr.  Weinstein:  Do  you  have  in  mind  those  in  which  gastro-jejunal  ulcer  has 
developed  after  a  sul)total  gastrectomy  or  a  gastroenterostomy? 

Dr.  Colp:  In  i)()th  groups. 

Dr.  Weinstein :  The  reciu'rence  rates  vary  up  to  30-40  per  cent,  depending 
on  the  nature  of  the  primary  operation.  After  gastroenterostomy  it  was  40  per 
cent;  after  subtotal  gastrectomy  it  was  30  per  cent.  These  figures  refer  to  those 
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cases  ill  which  vagotomy  alone  was  done  as  a  secoiuhuy  operation.  In  other 
words  a  vagotomy  was  done  once  gastro-jejunal  lUcer  developed.  However, 
when  a  complementary  vagotomy  and  the  subtotal  gastrectomy  wore  per- 
formed as  original  procedure  for  duodenal  ulcer,  there  has  been  no  recurrence 
of  bleeding,  to  date. 

Dr.  Winkelstein :  I  have  observed  that  if  a  patient  has  had  hemorrhages 
before  sul)total  gastrectomy  and  then  has  them  after  the  subtotal  gastrectomy, 
irrespective  of  whether  there  is  pain  or  not,  there  is  usually  a  recurrent  jejunal 
ulcer.  However,  if  the  patient  has  not  had  hemorrhages  before  the  subtotal 
gastrectomy,  and  later  has  hemorrhage  without  symptoms,  a  certain  number 
(the  exact  percentage  would  have  to  be  determined  by  careful  study)  do  not 
have  a  recurrent  ulcer  but  apparently  bleed  from  superficial  erosions,  either 
of  the  stomach  or  the  jejunum.  Another  point  of  importance  is  the  faihu'e  of 
vagotomy  in  a  certain  number  of  the  cases  to  heal  a  recurrent  jejunal  ulcer 
after  gastro-enterostomy  or  subtotal  gastrectomy,  w^hile  vagotomy  combined 
with  simultaneous  resection  of  the  stomach  as  a  prophylactic  measure  for 
jejunal  ulcer  is  highly  successful.  I  think  we  ought  to  try  to  discover  what  is 
the  difference  in  the.se  two  situations  to  help  solve  one  of  the  central  problems 
in  the  surgery  of  duodenal  ulcer. 

Dr.  Crohn:  Just  a  w^ord  on  the  prognosis  of  hemorrhage  in  so-called  gastro- 
jejunal  ulcer.  While  hemorrhage  in  gastro-jejunal  ulcer  is  fairly  common,  the 
mortality  is  low'.  These  cases,  while  they  bleed,  rarely  bleed  fatally.  Now,  I'd 
like  to  ask  Dr.  Brahms  about  the  explanation  of  this  so-called  gastro-jejunal 
ulcer  detected  in  X-ray  studies  but  which  was  not  verified  by  operation.  Ap- 
parently folds  at  a  pi'evious  operation  could  so  simulate  a  jejunal  ulcer  as  to 
mislead  the  roentgenologist.  That  point  was  brought  up  recently  in  an  ai'ticle 
on  the  interpretation  of  gastric  folds  published  in  the  Journal  of  the  American 
Medical  Association.  These  folds  seal  directly  end  on  end  and  can  give  all  the 
appearances  of  a  penetrating  ulcer. 

Dr.  Brahms:  I  think  that  what  Dr.  Crohn  has  said  is  true.  We  have  en- 
countered great  difficulty  with  the  pocket-like  configuration  produced  by  folds 
on  the  gastric  side  of  the  anastomosis  and  less  commonly  on  the  jejuiial  side. 
Ordinarily,  I  think  we  can  demonstrate  a  fairly  good  jejunal  mucosal  pattern. 
This  case,  however,  was  difficult  because  of  the  obesity  of  the  patient  and  the 
location  of  the  anastomosis  with  reference  to  the  costal  cage,  so  that  good 
compre.ssion  could  not  be  made. 

Dr.  Weinstein :  I  would  like  to  take  up  the  (luestion  again  as  to  what  it  is 
that  produces  bleeding  in  a  case  like  this.  I  feel  very  strongly  that  the  same 
cause  produces  duodenal  ulcer  in  the  first  place,  as  well  as  stomal  ulcer,  the 
.superficial  erosions,  and  the  a-ssociated  gastritis  or  the  jejunitis,  and  that  these 
cases  should  be  classified  as  having  a  common  etiology,  our  knowledge  of  whi(;h 
is  at  present  incomplete.  We  are  in  error  w'hen  we  speak  of  erosions  or  gastritis 
or  jejunitis  of  this  type  as  a  disease  different  from  peptic  ulceration. 

Dr.  A.  Cornell :  We  studied  a  case  of  bleeding  ulcer  recently  which  was  operated 
upon  and  which  fits  into  this  picture.  This  man  had  a  sudden  on.set  of  hemor- 
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rhago  with  tarry  stools,  witliout  pain.  A  very  high  sul)total  was  done  on  him  as 
was  shown  by  X-ray  studies  following  a  henK)rrhage  after  the  operation.  He 
was  gastroscoped  recently  and  no  ulcer  was  seen,  but  an  erosive  gasti'itis  was 
present.  I  wonder  whether  or  not  these  two  cases  showed  gastritis. 
Dr.  Colp:  These  cases  did  not  have  gastroscopies. 

CASE  5 — GASTRIC  ULCER 

Dr.  Ralph  Colp,  Jr.:  This  is  a  white  man,  aged  ()3  j^ears,  who  entered  the 
hospital  one  month  ago  complaining  of  epigastric  pain.  His  hi.story  goes  back 


Fig.  2.  (ca.se  5,1  I'rojectioii  on  lesser  curvature  of  stomach  with  infiltration  at  the  liase. 

15  years  at  which  time  he  noted  the  onset  of  burning  epigastric  pain,  relie^'ed 
by  food  and  alkali.  X-ray  studies  revealed  a  duodenal  ulcer.  He  was  placed  on 
an  ulcer  regime  and  did  well  for  about  13  years  except  for  occasional  episodes 
of  pain.  About  a  j-ear  ago  epigastric  pain  recurred;  it  inci'eased  in  se\-erity  and 
has  continued  to  the  pre.sent  time.  Physical  and  laboratory  examinations  were 
essentially  negati\-e.  CJruel  Rehfuss  revealed  free  acid  of  28  degrees  and  total 
acid  of  .")()  degrees. 

Dr.  Brahms:  On  the  lesser  (•ur^•ature  aspect  of  the  stomach,  (fig.  2)  distal  to 
the  re-entrant  angle,  there  is  an  obvious  projection,  which  undoubtedly  repre- 
sents a  crater,  and  there  is  an  area  of  diminished  radiographic  density  which 
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correspoiul.s  to  infill  ration.  When  such  an  appearance  is  noted  in  the  stomach 
it  is  very  difficult,  and  often  impossible,  to  detei-mine  if  the  inhltration  repre- 
sents inflammatory  reaction  about  a  benign  ulcer  or  invasion  by  carcinoma.  In 
some  of  the  films,  gastric  mucosa  was  seen  to  radiate  to  the  base  of  the  ulcer 
and  it  was  felt  that  the  appearance  favored  the  diagnosis  of  a  benign  ulcer, 
but  we  mu.st  admit  the  possibility  of  the  presence  of  a  carcinoma. 

Dr.  Colp:  At  the  time  of  operation  palpatory  findings  convinced  me  that  we 
were  dealing  with  a  carcinoma  of  the  stomach.  Accordingly,  a  subtotal  gas- 
trectomy was  clone  and  when  the  specimen  was  submitted  to  the  pathologist, 
he  refused  to  make  a  diagnosis  on  the  gross  inspection,  and  even  after  histologic 
preparations  were  reviewed,  he  felt  that  additional  sections  should  be  prepared. 
Finally,  he  came  to  the  conclusion  that  this  was  a  benign  lesion.  This  case  is 
shown  to  demonstrate  the  difficulty  of  making  a  definite  diagnosis  of  pre-pyloric 
lesion,  a  difficulty  experienced  also  by  the  roentgenologist  and  pathologist.  It 
also  shows  the  futility  of  treating  a  patient  medically  for  15  years  when  surgery 
might  have  been  employed  and  this  man  might  have  enjoyed  good  health. 

Dr.  Richman:  Although  the  history  was  that  of  recurrent  benign  gastric 
ulcer,  the  X-rays  were  strongly  suggestive  of  neoplasm  and  it  was  felt  that  we 
were  dealing  with  a  patient  who  had  developed  gastric  carcinoma  as  an  inde- 
pendent lesion.  It  was  also  possible  that  this  might  be  one  of  those  rare  cases 
of  ulcer  becoming  malignant.  Accordingly,  operation  was  urged  and  finally 
consented  to.  I  think  that  when  one  considers  that  the  percentage  of  error  is 
about  14  per  cent,  that  is,  that  one  out  of  every  seven  gastric  ulcers  assumed 
to  be  benign  is  actually  malignant,  operation  is  mandatory  in  cases  of  this 
type. 

CASE  f) — LYMPHOSARCOMA  OF  THE  STOMACH 

Dr.  Irving  Fames:  This  patient,  a  man,  aged  39  years,  entered  the  hospital 
complaining  of  tarry  stools,  general  weakness,  shortness  of  lireath  and  dizziness 
of  4  days'  duration.  For  the  previous  two  months  he  had  had  epigastric  pain 
and  discomfort  (occurring  mostly  at  night)  and  relieved  by  milk  and  diet.  In 
194(1  he  had  suffered  for  two  months  from  similar  pain  and  discomfort.  At  that 
time  a  gastric  series  was  said  to  have  been  negative  and  he  had  had  no  tarry 
stools.  On  admission  to  the  hospital,  the  hemoglobin  was  8  Gm.  He  was  given 
several  transfusions  and  placed  on  a  Muelengracht  diet.  I'pon  cessation  of 
bleefling,  a  gastro-intestinal  series  was  done. 

Dr.  Brahms:  I  would  like  to  discuss  this  case  primarily  in  terms  of  what  the 
films  show  (fig.  .3).  A  benign  gastric  ulcer  was  postulated  because  a  patch  was 
demonstrated  on  the  lesser  curvature  aspect  of  the  stomach  and  apparently 
perfectly  normal  mucosal  folds  radiated  towards  the  patch.  It  is,  however, 
striking  that  the  patch  is  so  distant  from  the  general  contour  of  the  stomach 
and  that  the  mucosal  folds  actually  enter  into  a  niche-like  structure,  the  crater, 
toward  the  patch.  Ordinarily  in  a  penetrating  ulcer,  we  do  not  think  of  mucosal 
folds  entering  well  into  the  penetration;  the  entire  penetration  is  made  up  of 
ulcei'.  The  appearance  in  this  case,  however,  suggested  to  at  least  one  memlter 
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of  the  DcpaitnuMit  that  a  mass  outside  the  stomach  was  paitially  ulcerated 
and  that  growth  of  the  mass  had  separated  the  site  of  ulceration  from  the  wall 
of  the  stomach.  Because  of  adherence  to  the  mass  at  the  site  of  erosion,  mucosal 
folds  adjacent  to  the  ulcer  followed  the  ulcer  as  the  interposed  mass  grew.  I 
believe  the  films  substantiate  this  interpretation.  There  is  no  evidence  of  infiltra- 
tion of  the  mucosal  folds  at  the  very  edge  of  the  ulcer.  The  mucosal  folds  are 
normal  in  appearance. 

Dr.  Colp :  Influenced  by  the  fact  that  this  man  was  3!)  years  of  age,  that  an 
abundance  of  free  hydrochloric  acid  was  present  in  the  test  meal,  and  that  the 


Fig.  3.  (case  6)  Ulcer  crater  on  lesser  curvature  aspect  of  the  stomach  with  evidence  of 
an  extrinsic  mass. 

X-ray  report  of  this  lesion  was  that  it  was  benign,  we  accepted  this  opinion. 
The  Resident  carried  out  the  operation  under  the  supervision  of  Dr.  Klingen- 
stein. 

Dr.  Klingenstein :  This  man  was  explored  l)y  the  Resident  Surgeon  who  im- 
mediately aj^preciated  the  fact  that  a  huge  fist-sized  mass  on  the  lesser  curvature 
of  the  stomach  was  penetrating  into  and  involving  the  left  lobe  of  the  liver. 
The  rest  of  the  liver  appeared  to  be  normal.  In  the  absence  of  any  demonstrable 
gross  lymph  node  invoh'ement,  it  was  felt  that  this  entire  tumor  mass  could  be 
extirpated  if  one  did  a  foimal  excision  of  the  left  lobe  of  the  li^■er.  This  was 
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uiul(Ml;ik('n  anatomically  without  an_y  groat  (liilicully  and  the  Innioi'  was  tlicn 
resected  along  with  the  entire  stomach  and  spleen,  as  is  the  usual  pi'actice  in 
extirpating  high  lesser  curvature  malignancy  close  to  the  cardia.  The  left  lobe 
of  the  li\-er  came  away  without  a  gi'eat  deal  of  difficulty,  as  the  anatomical 
landmarks  were  exposed  with  the  bare  area  of  the  liver  posteriorly.  We  were 
very  careful  not  to  get  into  any  trouble  with  the  hepatic  vein.  Visualizing  the 
vessels  and  the  large  biliary  ducts  which  were  individually  ligated,  the  liver 
was  cut  across;  the  procedure  itself  was  not  difficult  or  bloody.  It  was  felt  that 
this  was  an  epithelial  neoplasm  of  the  stomach  which  involved  the  liver  in 
continuity.  Of  course,  if  this  were  a  true  metastasis  in  the  accepted  sense  of  the 
word,  I  think  the  judgment  exercised  here  would  have  been  extremely  poor, 
but  inasmuch  as  it  was  felt  that  this  Avas  a  direct  extension  of  a  neoplasm  of 
the  stomach  and  that  it  presented  no  more  evidence  of  malignant  invasion 
than  perhaps  an  adherent  gastric  neoplasm  to  the  pancreas,  which  is  also  fre- 
(juently  resected,  it  was  felt  that  this  was  indicated  here.  The  report  of  the 
pathologist  showed  the  gastric  lesion  to  be  a  lymphosarcoma  with  direct  ex- 
tension into  the  liver. 

Dr.  Colp:  This  case  is  a  tribute  not  only  to  brilliant  surgery  but  to  excellent 
surgical  judgment  in  performing  an  excision  of  the  left  lobe  of  the  liver  together 
with  a  total  gastrectomy  in  a  man  of  39  years  of  age  with  a  direct  extension  of 
the  tumor  to  the  liver  rather  than  a  metastasis.  This  man  who  walked  in  here 
today  is  now  9  days  after  operation  and  on  the  day  following  operation,  he  had 
as  much  reaction  as  though  he  had  had  an  interval  appendicectomy.  The  inter- 
esting thing  to  me,  too,  is  the  fact  that  he  never  drained  any  appreciable  amount 
of  bile  A\  hich  brings  up  the  cjuestion  as  to  whether  there  is  a  connection  between 
the  right  and  left  hepatic  lobes.  An  operation  has  been  advocated  by  Dr.  Long- 
mire  of  John  Hopkins'  for  extensive  stricture  of  the  hepatic  duct.  He  advocated 
resection  of  the  left  lobe  of  the  liver  in  an  effort  to  find  a  large  enough  intra- 
hepatic biliary  radical  to  which  the  jejunum  could  be  anastomosed.  Theoretical 
objection  to  this  procedure  has  been  raised  on  the  ground  that  there  is  very 
little  if  any  direct  anatomic  connection  as  far  as  bile  secretion  is  concerned 
between  the  right  and  loft  li\'er  lobes. 

CASE  7 — milroy's  disease 

Dr.  L.  Hollander:  This  man,  aged  39  years,  entered  the  hospital  for  the 
fourth  time  in  January  of  this  year  with  a  history  of  progressive  swelling  of 
his  legs  and  lower  trunk  since  the  age  of  nine  years.  He  has  a  very  strong  family 
history  of  this  disease.  His  father  and  one  brother  also  have  similar  complaints. 
He  has  had  repeated  attacks  of  erysipeloid  infection  and  lymphangitis  of  his 
lower  extremities,  each  one  of  which  was  followed  by  increased  swelling  of  his 
lower  legs  and  he  enters  now  with  swelling  up  to  his  mid-abdomen.  He  had 
had  an  operation  of  his  left  leg,  a  Kondoleon  procedure  in  1943,  with  only 
slight  relief  of  symptoms  in  the  operated  leg.  At  the  time  of  admission,  physical 
examination  disclosed  as  a  significant  feature,  massive  edema  of  his  legs,  ex- 
tending up  to  and  including  his  scrotum  and  lower  abdomen,  huge  ulcerations 
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of  the  skin  of  llic  lower  legs,  and  the  soar  of  the  previous  procedure  on  the 
medial  aspect  of  the  left  leg.  His  Aveight  was  over  300  pounds  (the  scale  avail- 
able on  the  ward  only  registered  up  to  300  povuids).  On  pi-olonged  bed  rest, 
elevation,  and  mercurial  diuretics  (he  had  a  massive  diiu'esis),  he  lost  at  least 
80  pounds  in  weight.  At  the  end  of  this  time  he  developed  an  erysipeloid  in- 
fection of  the  skin  of  the  right  side  of  his  abdomen  which  subsided  promptly 
on  penicillin.  Aftei'  the  skin  ulcerations  on  the  lower  legs  had  healed,  he  was 
deemed  ready  for  surgery  which  Dr.  Simon  will  describe. 

Dr.  Bernard  Simon;  There  are  several  points  of  great  significance  in  this 
case,  one,  of  course,  being  the  family  history.  There  is  the  (luestion  of  whether 
this  is  a  true  Milroy's  disease  in  the  sense  of  its  being  congenital.  There  is, 
however,  no  doubt  that  there  is  a  familial  element,  and,  as  you  have  heard, 
several  members  of  his  family  have  this  same  disease.  Now,  the  other  point  of 
interest  is  the  therapy.  There  are  so  few  cases  like  this  that  progress  in  the 
treatment  of  the  disease  has  been  extremely  slow  through  the  years.  The  old 
Kondoleon-Sistruck  procedure  which  was  performed  on  his  left  leg  was  based 
upon  the  theory  that  if  one  could  establish  a  communication  between  the  super- 
ficial and  the  deep  lymphatics,  one  might  be  able  to  relieve  the  condition. 
Only  recently,  and  since  the  time  the  operation  was  performed  on  the  patient 
in  1943,  has  it  become  known  that  whatex  er  l)enefit  does  accrue  from  the  Kon- 
doleon-Sistruck operation  is  derived  from  the  actual  excision  of  diseased  lymphatic 
bearing  tissue.  The  procedure  performed  sixteen  days  ago  on  this  patient  con- 
sisted of  resection  of  the  skin,  subcutaneous  tissue  and  the  investing  fascia  of 
the  muscles  of  the  lower  leg,  and  the  resurfacing  of  the  denuded  area  with 
intermediate  thickness  skin  grafts,  derived  partly  from  tlie  resected  skin  and 
partly  from  the  skin  of  both  thighs.  It  was  quite  evident  from  gross  inspection 
of  the  tissue  at  the  operating  table  that  this  was  badly  diseased  tissue  and 
extensively  scarred  as  a  result  of  recurrent  bouts  of  erysipeloid  inflammation 
and  of  no  use  to  the  patient.  By  analogy,  one  might  liken  it  to  the  situation  in 
chronic  ulcerative  colitis  in  which,  despite  the  fact  that  the  process  may  have 
become  quiescent,  the  bowel  itself  is  so  fibrotic,  and  riddled  with  disease  that 
the  pathological  changes  have  become  irreversit)le,  and  its  continued  presence 
can  only  lead  to  trouble  for  the  patient.  Examination  later  by  the  pathology 
department  bore  this  out.  On  microscopic  examination  the  resected  tissue  was 
found  to  be  the  site  of  extensive  scari'ing  and  chronic  inflammation.  Of  interest, 
also,  is  the  fact  that  the  disease  is  restricted  only  to  the  superficial  tissues  and 
fascia.  You  will  notice  that  he  now  has  a  perfectly  slim  ankle  and  that  the 
contour  of  the  operated  leg  is  essentially  normal.  Also  of  interest  was  the  use 
in  this  case  of  the  Brown  Electric  Dermatome,  an  instrument  which  must  be 
regarded  as  of  gadget  value,  perhaps,  but  important  in  the  occasional  case  in 
which  a  large  amount  of  skin  must  be  removed  rapidly.  I  should  like  to  give 
you  an  idea  of  the  extent  of  the  skin  graft  required  in  this  case.  Following  opera- 
tion we  made  a  pattern  of  the  excisetl  tissue  by  placing  the  specimen  on  a  sheet 
of  newspaper  and  tracing  it  around.  The  pattern  was  laid  out  on  graph-paper 
and  by  counting  the  lumiber  of  squares  it  was  possible  to  arrive  at  the  fact 
that  the  surface  of  the  deiuided  leg  was  1,556  square  centimeters  or  241  square 
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inclies.  In  tcnns  of  tlie  Puil<>;('tt  Dcrnuiloinc  (the  uvenigc  di'uin  of  skin  amount- 
ing to  about  25  square  inches),  this  amounted  to  a  graft  of  10  (h'ums  of  skin. 
The  procedure  was  quite  prolonged  and  he  reciuired  the  replacement  of  eight 
pints  of  blood  to  carry  him  through  it.  I  should  like  to  conclude  by  emphasizing 
the  gravitational  factor  in  these  cases.  His  leg  decreased  by  half  and  his  weight 
by  85-90  pounds  upon  prolonged  elevation  in  the  Deckert  Bed  during  the  pre- 
operative period  of  about  four  weeks.  It  would  be  fair  to  state  that  had 
operation  been  performed  at  the  time  of  entry,  the  resected  tissue  which  is  being 
displayed  here  would  have  been  three  to  four  times  the  present  thickness  and 
weight  due  to  the  tremendous  amount  of  edema  fluid  contained  in  the  tissue 
spaces  and  dilated  lymphatics. 

Dr.  Colp:  I  think  that  the  result  speaks  for  itself  and  that  Dr.  Simon  is  to 
be  congratulated  for  the  particular  care  he  took  in  the  preoperative  preparation 
of  this  patient  and  for  his  operative  skill.  The  excellence  of  the  skin  graft  is 
demonstrated  by  the  fact  that  over  75  per  cent  of  the  graft  has  taken. 

Summary 

We  have  presented  to  you  this  morning  seven  surgical  problems  illustrating 
the  need  for  intensive  study  and  discussion  before  operation  is  undertaken. 
These  cases  have  required  clinical,  laboratory,  and  radiographic  examinations 
in  order  to  arrive  at  a  working  diagnosis  which  would  warrant  operation.  In 
two  of  these  cases  (gastric  ulcer  and  lymphosarcoma  of  the  stomach)  the  diag- 
nosis was  clarified  by  the  pathologist  who  examined  the  surgical  specimens. 
In  addition,  one  case,  which  showed  the  typical  picture  of  pyloric  obstruction 
secondary  to  ulcer  or  carcinoma,  was  found  to  be  carcinoma  of  the  pancreas 
with  extension  into  the  duodenum  and  stomach. 

In  recapitulation,  the  aforementioned  three  cases  illustrate  the  great  difficulty 
in  making  a  definite  decision  as  to  whether  or  not  a  gastric  ulcer,  or  what  seems 
to  be  a  complication  of  an  ulcer,  is  benign  or  malignant.  I  have  made  this  point 
many  times  in  these  conferences  and  I  shall  continue  to  emphasize  it.  The 
physician  who  undertakes  to  treat  a  recurrent  gastric  ulcer  by  a  medical  regime 
assumed  a  grave  responsibility.  If  the  radiologists  cannot  make  a  differential 
diagnosis  with  certainty,  and  at  exploration  the  surgeon  has  a  similar  difficulty, 
and  the  pathologist  must  often  await  a  histologic  examination,  how  can  the 
medical  man  continue  to  treat  these  patients  conservatively?  In  many  instances, 
the  patient  with  gastric  cancer  is  denied  a  chance  of  a  cure,  and  the  patient 
with  a  benign  ulcer  is  left  with  needless  suffering.  I  have  always  felt  that  gastric 
ulcer  should  be  treated  surgically  and  I  shall  continue  to  adhere  to  that  policy. 

In  the  foregoing  discussions  we  have  not  presented  to  you  our  routine  of  pre- 
and  postoperative  care.  However,  we  wish  to  stress  the  need  for  the  most  careful 
attention  to  electrolyte  and  nutritional  status  and  to  the  cardiac,  pulmonary 
and  renal  conditions  of  the  patient. 

I  want  to  express  my  thanks  to  the  members  of  the  Medical  Attending  Staff 
and  the  Resident  Staff  whose  contribution  to  total  care  of  the  patient  is  most 
e.ssential. 


VIRAL  HEMAGGLUTINATION 


A  Review  and  Some  Observations* 
ALFRED  L.  FLORMAN,  M.D.f 

It  was  in  1941  that  Hirst  first  (1)  and  tluMi  McOlellaiid  and  Hare  (2)  inde- 
pendently discovered  the  phenomenon  of  viral  hemagghitination.  In  his  book 
"The  Way  of  an  Investigator",  Walter  B.  Camion  (3)  speaks  of  "Gains  from 
Serendipity"  to  describe  the  happy  use  of  good  fortune  in  science,  \lral  hemag- 
ghitination might  well  have  been  included  in  that  chapter,  for  just  as  in  the 
fairy  tale,  the  Three  Princes  of  Serendip  were  "always  making  discoveries  by 
accident  or  by  sagacity,  of  things  which  they  were  not  in  ([uest  of" — it  was  while 
he  was  opening  an  embiyonated  egg  infected  with  influenza  virus  that  Hirst 
first  observed  that  the  red  blood  cells  which  had  escaped  from  a  torn  blood  ves- 
sel were  agglutinated.  He  investigated  this  further  and  found  that  this  agglu- 
tination was  specific:  if  it  was  caused  by  an  influenza  Type  A  virus,  it  was  in- 
hibited only  by  sera  containing  antibodies  for  influenza  A;  if  it  had  been  caused 
by  a  Type  B  virus,  it  was  inhibited  only  by  sera  with  antibodies  for  influenza 
Type  B  (chart  I). 

This  discovery  initiated  the  great  search  for  other  viruses  which  might  also 
possess  this  property.  All  known  viruses  were  tested  against  a  great  variety  of 
erythrocytes,  including  even  those  from  copperhead  snakes.  The  conditions  of 
the  test  w'ere  varied  as  to  temperature,  pH,  ionic  concentration,  etc.  All  these 
factors  were  found  to  influence  the  results.  Nevertheless,  with  most  viruses  the 
test  has  remained  negative.  Table  I  includes  most  of  the  viruses  now  known  to 
agglutinate  one  or  more  species  of  erythrocytes  (4-G).  A  number  of  other  \'iruses 
including  Japanese  B,  St.  Loins  encephalitis,  and  some  poliomyelitis  strains 
have  recently  been  shown  to  be  hemagglutinators  under  very  special  conditions 
(7).  It  will  be  seen  that  relatively  few  in  the  table  (table  I)  are  primarily  human 
pathogens.  With  some,  such  as  the  influenza,  mumps,  and  Newcastle  disease 
virus  (NDV),  it  is  the  virus  itself  which  is  the  agglutinating  agent.  With  others, 
such  as  ectromelia  and  vaccinia,  it  is  a  soluble  product  of  the  virus  which  is  re- 
sponsible for  the  reaction.  The  agglutinating  viruses  may  also  be  dift'erentiated 
on  the  basis  of  whether  or  not  they  spontaneously  elute  from  the  agglutinated 
red  blood  cells. 

Certain  bacteria,  pleuropneumonia  organisms,  and  the  rickettsia  of  scrub 
typhus  are  also  hemagglutinators.  In  addition,  certain  tis.sues  which  are  com- 
monly employed  as  source  of  virus  may  contain  small  ([uantities  of  an  agglu- 
tinating factor  for  one  or  more  species  of  erythi-ocytes.  This  is  true  for  the  mouse 
brain  (5),  the  amniotic  fluid  from  chick  embryos,  especially  after  the  15th  day 

*  Read  toefore  P'iist  Clinical  Research  Conference,  The  Mount  Sinai  Hospital,  1950. 
From  the  Division  of  Bacteriology  and  the  Pediatric  Service  of  The  Mount  Sinai  Hos- 
pital, New  York  City. 

t  Aided  l)y  a  grant  from  the  Welt  Foundation  of  The  Mount  Sinai  Hospital. 
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(S),  and,  a.s  wa.s  pointed  out  by  me  several  years  ago  (9),  the  allantoic  fluid  from 
some  embryonated  eggs  which  have  been  inoculated  with  unfiltered,  l)ut  peni- 
cillin treated,  throat  washings.  In  the  latter  instance,  the  hemagglutination  may 
l)e  present  even  after  relatively  high  dilution.  However,  unlike  the  specific  viral 
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TABLE  I 


Some  hernaggiiitinaling  viruses 


ERYTHROCYTES 

VIRUSES 

SPONTANEOUS 

Man 

Chicken 

Sheep 

Guinea 
pig 

ELUTION 

Influenza  A  &  B 

+ 

+ 

± 

+ 

Yes 

Mumps 

± 

+ 

+ 

Yes 

Xewcii.stle  disease  (XDV) 

+ 

+ 

+ 

Yes 

GD-VII 

+ 

Yes 

Columbia  SK  Group 

+ 

Yes 

Pneumonia  Virus  of  Mice  (PVM) 

No 

(agglutinates  mouse 

and  hamster  cells) 

Ectromelia 

+ 

No 

Vaccinia 

± 

+ 

+ 

No 

+  =  All  strains  agglutinate  cells. 

±  =  Some  strains  agglutinate. 

—  =  Xo  strains  yet  found  to  agglutinate. 


hemagglutination,  it  is  inhibited  by  very  small  amounts  of  normal  rabbit  or 
human  sera. 

Interest  in  viral  hemagglutination  has  been  mainly  along  two  lines:  the  useful- 
ne.ss  of  the  phenomenon  as  an  aid  in  clinical  diagnosis,  and  the  nature  of  the 
reaction.  The  present  discussion  will  l)e  limited  to  the  latter  with  special  em- 
phasis on  the  viruses  of  influenza,  mumps,  and  Newcastle  disease.  These  viruses 
react  with  susceptible  erythrocytes,  and  so  offer  an  invitintr  possibility  of  a 
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simple  in  vitro  model  for  studying  the  pathogenesis  of  infection.  This  reaction  is 
presumed  to  take  place  in  the  following  order:  a)  red  blood  cells  adsorb  the  virus 
particles,  b)  red  blood  cells  agglutinate,  c)  virus  elutes  (is  released)  from  red 
blood  cells,  and  d)  red  i^lood  cells  I'emain  permanently  modified.  The  eluted  virus 
is  indistinguishable  fi'om  the  oi'iginal.  It  Avas  first  suggested  by  Hirst  (10)  that 
this  resembled  an  enzymatic  reaction  in  Avhich  the  virus  contains  the  enzyme  and 
the  erythrocytes  the  substrate. 

Our  studies  have  been  mainly  concerned  with  the  end  product  of  this  reaction, 
the  modified  cell,  and  with  substances  which  influence  the  adsorption  of  \\rus 
and  the  agglutination  of  red  blood  cells. 

Burnet  (11)  in  1945  reported  that  a  luimlier  of  hemagglutinating  viruses  could 
be  arranged  in  a  linear  series  such  that  cells  treated  with  a  given  virus  were 
no  longer  agglutinated  by  virus  strains  earlier  in  the  series,  but  were  still  agglu- 
tinated by  those  succeeding  it.  The  series  was  mumps,  Newcastle  disease,  most 
influenza  A  strains,  influenza  B,  and  swine  influenza.  This  resistance  of  treated 
erythrocj'tes  to  agglutination  has  been  likened  to  the  resistance  to  infection  ob- 
served when  the  presence  in  an  organism  of  one  virus  prevents  or  inhibits  the 
multiplication  of  another.  This  in  vivo  phenomenon  has  been  called  interference. 
It  has  been  found  in  certain  instances  to  be  associated  with  antigenically  widely 
different  viruses.  It  is  obviously  desirable  to  have  an  in  vitro  model  for  studying 
this  and  other  aspects  of  viral  infections.  To  test  the  validity  of  the  treated 
red  blood  cell  as  such  a  model,  a  cjuantitative  reinvestigation  was  first  under- 
taken into  the  alterations  that  take  place  in  chicken  erythrocytes  following  con- 
tact with  hemagglutinating  viruses  (12). 

In  general,  we  confirmed  the  gradient  described  by  Burnet  but  found  that  the 
exact  order  in  it  of  certain  viruses  might  reflect  the  manner  of  treating  the  cells. 
However,  in  all  of  our  experiments  red  blood  cells  treated  with  the  PR-8  strain 
of  influenza  were  subseciuently  unable  to  adsorb  or  to  be  agglutinated  by  the 
Newcastle  disease  virus  (NDV),  while  cells  treated  with  NDV  Avere  still  able 
to  adsorb  and  to  be  agglutinated  by  PR-8  almost  as  well  as  the  controls.  If 
hemagglutination  Avere  a  completely  satisfactory  model  of  virus  infection,  changes 
similar  to  these  might  be  expected  to  occur  in  chick  embryos  following  infection 
with  the  same  viruses,  i.e.,  chick  embryos  infected  by  PR-8  should  be  resistant 
to  infection  by  NDV,  while  those  infected  Avith  NDV  should  still  be  susceptible 
to  PR-8.  This  hypothesis  Avas  tested  in  a  mmiber  of  experiments.  It  Avas  found 
that  the  susceptil)ility  of  an  embryo  Avas  so  altered  by  Avhich  ever  virus  first  in- 
fected it,  that  secondary  inoculation  of  eA'en  very  large  amounts  of  heterologous 
virus  failed  to  induce  infection.  This  is  unlike  Avhat  occurs  Avith  virus  modified 
red  blood  cells.  We  Avere  therefore  forced  to  conclude  that  the  idea  that  the  at- 
tachment of  virus  to  red  blood  cells  might  be  a  model  for  the  early  stages  of  in- 
fection of  living  cells,  can  at  best  be  only  partially  valid  (12). 

There  has  been  considerable  intei'est  in  those  non-specific  inhil:)itors  of  viral 
hemagglutination  Avhich  are  found  in  serum  and  in  allantoic  fluid,  since  there  is 
evidence  that  they  may  be  analogues  of  the  cell  receptor  (13).  Our  interest  in  the 
inhibitor  present  in  normal  allantoic  fluid  (NAF)  Avas  aroused  in  the  course  of  a 
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comparison  of  the  a^filutiiuitioii  of  chicken  and  human  erythrocytes  by  the 
Enclei's  strain  of  mumps  virus.  The  influence  of  this  inhibitor  was  found  to  be 
strikingly  more  effective  when  human  rather  than  chicken  cells  were  used 
(table  II).  Evidence  of  the  greater  activity  of  this  inhibitor  in  the  presence  of 
human  cells  was  also  obtained  when  viral  adsorption  was  studied  w  itli  these  two 
species  of  cells  (14). 

TABLE  II 


Titruiion  of  allantoic  fluid  i  nfected  with  mumps  virus  using  chicken  andhuman  red  blood  cells 


FLUID 

CELLS 

FINAL  DILUTION  OF  FLUID 

1:2 

1:4 

1:8 

1:16 

1:32 

1:64 

1:128 

1:256 

1:512 

151-1 

c 

4 

4 

4 

4 

4 

4 

4 

3 

0 

H 

3 

4 

4 

4 

4 

2 

0 

0 

0 

2 

C 

4 

4 

4 

4 

4 

4 

4 

4 

0 

H 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

C 

4 

4 

4 

4 

4 

4 

4 

± 

0 

H 

0 

0 

± 

1 

1 

0 

0 

0 

0 

4 

C 

4 

4 

4 

4 

4 

4 

3 

2 

0 

H 

0 

2 

3 

4 

4 

2 

0 

0 

0 

C  =  Chicken. 
H  =  Human. 


TABLE  III 


Inhibitory  effect  of  N AF  on  agglutination  by  mumps  virus  of  chicken  and  human  cells 


FINAL  DILUTION  OF  VIRUS 

CELLS 

NAF 

1:4 

1:8 

1:16 

1:32 

1:64 

1:128 

1:256 

1:512 

Saline 

c 

0 

4 

4 

4 

4 

4 

4 

4 

0 

0 

c 

1:4 

4 

4 

3 

1 

0 

0 

0 

0 

0 

c 

1:8 

4 

4 

4 

4 

1 

0 

0 

0 

c 

1:16 

4 

4 

4 

4 

4 

2 

0 

0 

H 

0 

3 

4 

4 

4 

3 

0 

0 

0 

0 

H 

1:4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

H 

1 :8 

0 

0 

0 

0 

0 

0 

0 

0 

H 

1:16 

0 

0 

0 

0 

0 

0 

0 

0 

Italic  figures  =  2  and  4  units  of  virus  present. 


However,  it  was  still  not  clear  whether  this  apparently  greater  inhibiting  effect 
of  normal  allantoic  fluid  on  mumps  virus  agglutination  of  human  i-ed  blood  cells 
was  not  merely  a  reflection  of  the  lesser  sensitivity  of  human  cells  to  the  virus. 
The  following  experiment  was  therefore  performed,  and  it  made  clear  that  the 
inhibitor  is  actually  more  active  in  the  presence  of  human  red  blood  cells.  A 
single  pool  of  mumps  virus  was  diluted  as  indicated  in  Table  III.  Different 
amounts  of  normal  allantoic  fluid  (NAF)  were  added  to  aliciuots  of  each  dilution. 
To  one  set  of  each  pair  there  was  added  a  suspension  of  chicken  red  blood  cells, 
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:ui<l  to  the  other  .set,  a  similar  suspension  of  human  erythrocytes.  There  was  a 
linear  reduction  of  titer  when  chicken  cells  were  employed  wliicli  was  in  striking 
contrast  to  the  precipitous  reduction  ob.served  when  human  cells  were  used.  A 
comparison  of  the  effect  in  the  presence  of  2  and  4  units  of  \'irus  in  each  .set  is 
especially  noteworthy  (table  III). 

Somewhat  similar  observations  were  also  made  using  small  (juantities  of  PR-8 
and  Lee  \'iruses.  However,  with  these  viruses  the  effect  of  the  inhiliitor  was  more 
obvious  with  chicken  than  with  human  cells  (14). 

From  earlier  studies  by  others  (13),  it  .seems  that  the  inhibitor  in  normal 
allantoic  fluid  (XAF)  reacts  with,  and  is  inactivated  by,  hemagglutinating  viru.ses. 
(A  filtrate  of  Clostridium  welchii  and  an  enzyme  from  Vibrio  cholera  may  simi- 
larly inactivate  this  inhibitor — just  as  they  do  cell  receptors.)  It  has  been  postu- 
lated that  a  co-enzyme  or  co-factor  exists  for  the  hemagglutinating  virus-in- 
hibitor system.  It  had  not  been  clear  whether  this  hypothetical  substance  comes 
from  the  virus  or  the  red  blood  cells  (15).  The  results  of  the  foregoing  and  similar 
experiments  would  seem  to  indicate  that  it  is  furnished  by  the  l)lood  cells.  If  one 
wi,shes  to  cany  this  over  to  the  problem  of  pathogenesis  of  infection,  this  ob- 
viously suggests  a  host  factor. 

SUMMARY 

The  subject  of  viral  hemagglutination  is  discussed.  It  is  noted  that  the  reaction 
between  virus  and  susceptil)le  red  blood  cells  presents  .suggestive  possibilities  as 
an  in  vitro  model  for  the  study  of  certain  aspects  of  viral  infection  and  thus  it 
.should  be  of  interest  to  all  students  of  infectious  disease.  A  few  of  these  possi- 
bilities and  their  limitations  are  considered. 
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THE  PORTAL-SYSTEMIC  VENOUS  SHUNT  IN  THE  TREATMENT 
OF  PORTAL  HYPERTENSION* 


ROBERT  A.  XABATOFF,  M.D. 

Since  Von  Eck  (1)  performed  the  first  portacaval  anastomo.sis  in  dogs  in  1877, 
the  problems  presented  by  portal  hypertension  have  aroused  great  experimental 
and  clinical  interest.  Prior  to  1945,  sporadic  attempts  had  been  made  to  anasto- 
mose branches  of  the  portal  system  to  those  of  the  inferior  vena  cava, 
but  thrombosis  invariably  developed.  It  was  not  until  1945  that  reports  of  suc- 
cessful portal-systemic  shunts  appeared  (2,  3).  These  successes  stimulated  a 
renewed  interest  in  this  field. 

The  phenomena  usually  associated  with  portal  hypertension,  esophageal  vari- 
ces and  ascites,  are  caused  by  a  block  in  the  hepatic  or  extrahepatic  portal 
system.  When  the  obstruction  is  suprahepatic,  an  increase  in  portal  pressure 
occurs,  but  it  usually  does  not  cause  the  development  of  esophageal  varices  and 
gastro-intestinal  bleeding.  When  clinically  significant  esophageal  varices  are 
present,  they  are  usually  the  consequence  of  hepatic  or  intrahepatic  portal 
obstruction. 

The  intrahepatic  form  of  portal  obstruction  is  usually  associated  with  cirrhosi? 
of  the  liver.  It  is  generally  assumed  that  the  irregular  fibrosis  which  occurs 
compromises  the  lumina  of  the  portal  vein  branches  and  thereby  causes  the  ele- 
vation of  portal  pressure,  but  this  has  not  been  conclusively  proven.  On  many 
occasions  there  have  been  marked  discrepancies  between  the  extent  of  liver 
fibrosis  and  the  height  of  portal  pi'essure.  It  has  been  suggested  that  the  regenera- 
ting liver  nodules,  and  not  the  scar  tissue,  play  the  dominant  role  in  the  obstruc- 
tion of  the  portal  vein  (4). 

In  the  extrahepatic  form  of  portal  obstruction,  the  patients  are  invariably  in 
the  younger  age  groups,  and  their  li\'er  function  is  usually  normal.  The  so-called 
Banti's  syndrome  falls  into  this  category.  The  obstruction  usually  involves  the 
portal  or  splenic  vein. 

New  operative  procedures  are  constantly  being  proposed  for  the  treatment  of 
portal  hypertension.  This  implies  that  a  universally  satisfactory  method  of 
treatment  has  not  yet  been  evolved.  The  operations  which  ha^-e  been  suggested 
may  be  classified  as  follows  (5). 

1.  Drainage  procedures:  a)  insertion  of  glass  button  into  abdominal  wall; 

b)  sapheno-peritoneal  anastomosis;  c)  pyelo-peritoneal  anastomosis. 

2.  Direct  treatment:  a)  injection  of  esophageal  varices;  b)  ligation  of  varices; 

c)  esophago-gastric  resection;  d)  mediastinal  packing. 

3.  Portal-systemic  venous  anastomoses:  a)  omentopexy;  1))  portacaval  and 
splenorenal  anastomoses. 

The  results  reported  In'  the  surgeons  who  have  employed  these  procedures  in 
the  treatment  of  portal  hypertension  must  be  critically  appraised.  It  is  difficult 

*  From  the  Surgical  Service  of  Dr.  A.  S.  \V.  Tourot'f,  and  the  Second  Medical  Service  of 
Dr.  I.  Snapper,  The  Mount  Sinai  Hospital,  New  York. 
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to  cxalualc  ()l)jc'ct i\cly  any  of  llicsc  operations  Ijccuuse  it  lias  been  practically 
impossible  to  reproduce  in  animals  a  picture  identical  to  the  clinical  syndrome. 
Accordingly,  a  procedui'e  is  evaluated  merely  in  terms  of  the  subsequent  clinical 
coui'se.  It  is  certain  that  spontaneous  cessation  of  bleeding  from  esophageal 
varices  does  occur.  Although  it  is  luicommon,  some  patients  may  not  have  a 
recurrence  of  bleeding  for  two  lo  thi-ee  years  or  longer,  and  then  have  a  massive 
hematemesis.  For  this  reason,  long  term  follow-up  observations  are  essential 
foi'  the  proper  appraisal  of  any  procedure. 

Probably  the  crux  of  the  problem  is  whether  the  operation  performed  effec- 
tively reduces  the  portal  pressure.  It  is  logical  to  assume  that  as  long  as  there  is 
a  marked  elevation  of  pressure,  the  possibility  of  l)leeding  from  esophageal 
varices  exists.  One  investigatoi'  has  postulated  that  bleeding  from  the  varices 
may  be  precipitated  by  peptic  erosion  of  the  esophageal  mucosa  (6),  but  this  has 
not  been  conclusively  proven. 

The  most  promising  procedure  thus  far  in  the  treatment  of  portal  hyi^ertension 
has  been  the  portal-systemic  shunt.  The  rationale  is  logical;  it  is  based  upon  the 
pressure  differential  between  these  two  systems.  In  a  patient  with  portal  hyper- 
tension, the  portal  pressure  may  be  as  high  as  500-600  mm.  of  saline,  whereas 
the  pressure  within  the  infeiior  vena  cava  or  renal  veins  is  approximately  130 
mm.  Practically  every  branch  of  the  portal  tree  has  been  joined  to  a  radicle  of 
the  inferior  vena  cava  in  an  attempt  to  decompress  the  portal  system,  but  most 
of  these  anastomoses  are  unsatisfactory  because  of  their  small  size.  The  spleno- 
renal and  portacaval  shunts  are  generally  considered  to  be  the  only  ones  which 
allow  for  an  effective  reduction  of  portal  pressure. 

Dui'ing  the  past  few  years,  thei'e  has  been  some  fjuestion  as  to  w^hether  the 
splenorenal  or  portacaval  shunt  is  preferable.  The  advantage  of  the  former  is 
that  it  can  be  carried  out  in  almost  all  patients  with  portal  hypertension  because 
the  splenic  and  renal  veins  are  practically  always  suitable  for  an  anastomosis. 
Another  theoretical  advantage  is  that  the  enlarged  spleen  is  removed  at  the 
same  time.  However,  after  a  poilal  vein-vena  cava  anastomosis,  the  spleen 
usually  decreases  markedly  in  size  as  a  result  of  the  lowered  portal  pressure.  The 
disadvantages  of  the  splenorenal  shunt  are  that  marked  atherosclerotic  changes 
are  frequently  found  in  the  splenic  vein,  especially  in  its  distal  portion,  and  that 
there  is  a  greater  chance  of  a  twist  occurring  when  this  vessel  is  sutured  to  the 
renal  vein  (7).  Furthermore,  the  splenic  vein  has  many  branches  in  the  operative 
field,  and  the  necessary  dissection  in  and  around  the  pancreas  is  often  difficult 
and  tedious. 

The  advantage  of  the  |)oi-taca\  al  slmnt  is  that  the  portal  \'ein  is  usually  devoid 
of  branches  in  the  operati\'e  ai'ea.  It  is  approximately  twice  the  size  of  the  splenic 
vein,  and  it  is  easier  to  manipulate  because  of  its  thick  wall  (7).  A  more  effective 
decompression  is  achie\'ed,  and  tlicre  is  less  likelihood  of  thrombosis  at  the  site 
of  anastomosis.  It  is  true  that  such  ^'ital  structui'es  as  the  common  duct  and  the 
hepatic  ai'tery  are  intimately  related  to  the  portal  vein,  but  with  the  use  of  the 
thoraco-abdominal  approach,  these  two  structures  fall  away  from  the  immediate 
operative  area. 
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Although  it  is  probably  more  desirable  to  create  a  portacaval  shunt  rather 
than  a  splenorenal  anastomosis,  in  many  instances  this  is  impossible.  In  cases 
with  extrahepatic  obstruction,  the  portal  vein  is  usually  the  site  of  extensive 
pathology  and  is  therefore  unsuitable  for  an  anastomosis.  Extensive  postopera- 
tive adhesions  in  the  right  upper  quadrant  may  make  the  dissection  of  the  portal 
vein  extremely  difficult.  As  a  rule,  the  approach  is  made  on  the  left  side  in  pa- 
tients with  an  extrahepatic  obstruction,  whereas  the  incision  is  made  on  the 
right  when  the  major  pathology  is  in  the  liver. 

In  the  performance  of  a  splenorenal  shunt,  splenectomy  is  first  performed  and 
then  the  end  of  the  splenic  vein  is  anastomosed  to  the  side  of  the  renal  vein. 
The  kidney  is  left  intact.  When  a  portal  vein-vena  cava  anastomosis  is  per- 
formed, the  upper  end  of  the  portal  vein  is  usually  sutured  to  the  side  of  the 
inferior  vena  cava.  It  would  probably  be  more  desirable  to  create  a  side  to  side 
anastomosis  since  blood  could  then  flow  through  either  channel  and  the  liver 
would  not  be  completely  by -passed,  but  in  many  instances  it  is  technically 
impossible  to  approximate  these  two  vessels.  Vein  grafts  are  now  being  used  in 
an  attempt  to  overcome  this  difficulty.  The  complete  occlusion  of  the  portal  vein 
seems  to  produce  no  significant  adverse  effects.  In  a  normal  patient,  sudden 
occlusion  of  the  portal  vein  would  cause  death,  but  in  a  patient  with  portal 
hypertension  the  portal  system  has  been  partially  obstructed  over  a  prolonged 
period  and  ample  collateral  circulation  has  already  developed.  Following  opera- 
tion, there  is  usually  a  slight  depression  of  liver  function,  but  this  usually  re- 
turns to  the  preoperative  level  within  one  to  two  weeks. 

It  is  true  that  when  a  portal-systemic  shunt  is  created  that  it  is  only  the  portal 
hypertension,  a  secondary  phenomenon,  which  is  being  attacked.  However,  a 
great  many  patients  succumb  directly  as  a  result  of  bleeding  from  the  dilated 
esophageal  veins.  If  death  due  to  bleeding  varices  can  be  postponed  or  averted, 
the  opportunity  becomes  available  for  further  treatment  and  possible  improve- 
ment of  the  underlying  disease  process. 

CASE  REi'ORT 

Hislori/.  A.  R.,  an  American-born  housewife,  aged  50  years,  was  admitted  to  the  medical 
service  of  Dr.  I.  Snapper  at  The  Mount  Sinai  Hospital,  New  York,  on  May  17,  1950,  because 
of  a  massive  hematemesis.  This  had  been  her  fourth  episode  over  a  period  of  two  years. 
In  December,  1948  she  had  her  first  massive  hematemesis,  and  this  was  repeated  ten  months 
later  and  again  one  month  prior  to  this  admission.  She  had  been  hospitalized  and  transfused 
on  each  occasion,  and  large  esophageal  varices  had  been  demonstrated.  There  had  been 
no  ascites  or  other  associated  symptoms.  There  had  been  no  history  of  alcohol  intake. 

Past  history.  A  cholecystectomy  for  cholelithiasis  had  been  performed  ten  years  ago, 
and  a  hysterectomy  for  fibroids  four  years  ago. 

Examinatio7i.  The  patient  was  in  acute  distress,  vomiting  fresh  and  clotted  blood.  Blood 
pressure  was  116  systolic  and  72  diastolic.  The  temperature  was  100  degrees  F.;  ])ulse  100; 
and  respirations  24.  The  liver  was  3  finger  breadths  and  the  spleen  2  finger  breadths  below 
the  costal  margin.  The  remainder  of  the  examination  was  negative. 

Laboratory  data.  Hemoglobin,  8  Gm.;  red  blood  count,  2.7  million;  and  white  blood 
count,  7000;  with  a  normal  differential  count.  The  urine  was  negative,  and  the  electrocardio- 
gram was  normal.  Bilirubin,  1.2;  bromsulfalein  retention,  48  per  cent;  cephalin  flocculation, 
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2  plu.s;  tli\in(il  tuiliiditw  '4  plus;  alliuniinnlolmlin  nitioii,  2.()/4.S;  alkaline  ph().s|)hat  ase, 
42  King  Ai  insi  ion};  units;  jjiot hronihin  linic,  12.5/12. 

CourKc.  Tlio  honiogiohin  rose  to  11  Gin.  within  t  wo  weeks,  follow  ing  seveiai  1  lansl'usions. 
One  month  after  admission  (June  13,  1950),  the  patient  liad  another  massive  hematemesis. 
She  was  given  several  transfusions  and  an  esophageal  balloon  was  inserted  into  the  esopha- 
gus. Surgical  intervention  could  no  longer  be  delayed,  and  she  was  accordingly  transferred 
to  the  surgical  service  (July  5,  1950)  for  a  splenectomy  and  splenorenal  shunt.  The  operation 
was  performed  through  a  left  thoraco  abdominal  incision.  The  spleen  was  approximately 
three  times  the  normal  size,  and  it  was  firmly  adherent  to  all  adjacent  structures.  The  liver 
was  moderately  enlarged,  and  it  was  very  finely  granular.  The  veins  of  the  greater  omentum 
and  posterior  peritoneum  were  markedly  dilated.  The  portal  pressure  was  365  mm.  of  saline. 
The  spleen  was  removed  and  the  end  of  the  splenic  vein  was  mobilized  and  then  sutured  to 
the  side  of  the  renal  vein.  The  kidney  was  not  disturbed. 

The  postoperative  course  was  uneventful  except  for  a  slight  increase  in  jaundice,  a  low- 
grade  febrile  course  for  several  weeks,  and  a  left  pleural  effusion.  The  pleural  collection 
w'as  tapped  and  180  cc.  of  clear  fluid  obtained.  The  patient  was  returned  to  the  medical 
service  (July  29,  1950)  for  a  further  evaluation  of  her  liver  status.  The  hemoglobin  was  now 
13  Gm.,  and  the  white  blood  count  10,000.  The  stool  was  guaiac  negative;  urine,  negative 
for  bile;  alkaline  |)liiisphatase,  91  King  Armstrong  units;  cephalin  flocculation,  2  plus; 
prothrombin  time,  13  seconds;  albuiniii-filohulin  ratio,  2.4/4.1;  non-protein  nitrogen,  28. 
She  was  sent  home  (August  8,  1950),  afebrile  and  asymptomatic,  but  returned  to  the  hospital 
(April  2,  1951)  for  further  evaluation  of  the  liver  status.  She  had  remained  completely  well, 
and  there  had  been  no  further  bleeding  episodes.  The  liver  w'as  now  3  finger  breadths  below 
the  costal  margin,  but  the  remainder  of  the  examination  was  negative.  The  laboratory 
findings  at  this  time  were  as  follows:  Hemoglobin,  13  Gm.;  white  blood  count,  8,000;  plate- 
lets, 230, OOt);  the  urine  was  negative  except  for  moderate  all)uminuria;  bilirubin,  2;  alkaline 
|)hosphatase,  76  King  Armstrong  units;  bromsulf ;ilcin  ictention,  43  per  cent;  cephalin 
flocculation,  3  plus;  thymol  turbidity,  4  plus;  albumin -gldbulin  ratio,  3.6/5;  prothrombin 
time,  17/13  seconds;  intravenous  hi])])uric  acid  excretion,  .9  Gm.  The  intravenous  pyelo- 
gram  revealed  no  abnormalities.  Esophagrams  (outlined  distortions  of  the  mucosal  pattern 
consistent  with  the  presence  of  esophageal  varices. 

Comment:  There  were  no  significant  differences  between  the  results  of  the  liver  function 
tests  performed  preoperatively  and  about  one  \(>ar  following  operation,  except  for  the 
definite  increase  in  the  serum  albumin.  It  is  generally  assumed  that  the  albumin  level 
should  be  at  least  3  grams  per  cent  l)efore  a  portal-systemic  shunt  is  undertaken.  This  is 
an  excellent  general  rule  to  follow.  The  preoj^erative  level  in  this  patient  was  only  2.6,  but 
the  repeated  esophageal  hemorrhages  precluded  any  further  delay  in  carrying  out  the 
operation.  It  is  a])paient  that  no  hard  and  fast  rules  can  be  utilized  in  evaluating  the 
suitability  of  a  given  patient  for  surgery.  Each  case  must  be  considered  an  individual  prob- 
lem. 

SUMMARY 

The  pathogenesis  and  surgical  treatment  of  portal  hypertension  are  briefly 
discussed.  The  rationale  of  the  portal-systemic  venous  shiuits  is  presented, 
together  with  the  respective  ad\^antages  of  the  splenorenal  and  portacaval  anasto- 
moses. The  pre-  and  postoperative  coiu'se'  of  a  patient  with  typical  portal  hyper- 
tension are  described. 

'During  the  prei)aration  of  this  report,  the  patient  re-entered  the  hos|)ital  (June  21, 
1951)  with  a  history  of  recurrent  chills,  fever  and  malaise,  of  three  weeks  duration.  X-ray 
studies  disclosed  a  large  accumulation  of  fluid  in  the  left  pleural  cavity  and  in  the  peri- 
cardial sac.  Aspiration  revealed  the  fluid  to  be  serosanguinous  in  nature.  The  i)atient 
(lid  not  resjxind  to  antibiotics  (penicillin,  streptomycin,  aureom>-cin,  terramycin).  Smea,rs 


296 


ROBERT  A.  NABATOFF 


REFERENCES 

1.  EcK,  N.:  The  Ligation  of  the  Portal  Vein.  Voyenno-med.  J.,  130:  1,  1877. 

2.  Bl.\kemore,  a.  .\nd  Lord,  J.  Jr.:  A  Nonsuture  Method  of  Blood  Vessel  Anastomosis. 

Ann.  Surg.,  121:  435,  1945. 

3.  Whipple,  A.:  The  Problem  of  Portal  Hypertension  in  Relatioti  to  the  Hepatosplenop- 

athies.  Ann.  Surg.,  122:  449,  1945. 

4.  Kelty.  R.,  B.\ggenstoss,  A.  asu  Bvtt.  H.:  The  Relation  of  the  Regenerated  Hepatic 

Xodule  to  the  vascular  bed  in  cirrhosis.  Proc.  Staff  Meet.,  Mayo  Clin.,  25:  17, 
1950. 

5.  Longmire,  W.  Jr.;  The  Surgical  Treatment  of  Portal  Hypertension.  California  Med., 

73:  209,  1950. 

6.  B.\ro.\ofsky,  L:  Portal  Hypertension:  With  Special  Reference  to  the  Acid-peptic 

Factor  in  the  Causation  of  Hemorrhage  and  Extensive  Gastric  Resection  in  its 
Treatment.  Surgery,  25:  135,  1949. 

7.  Bl.\kemore,  a.:  Portacaval  Anastomosis  for  Portal  Hypertension.  Surgery,  26:  99, 

1949. 


and  cultures  were  negative  for  tubercle  bacilli,  and  it  was  assumed  that  the  inflammatory 
process  was  on  a  viral  basis.  There  was  a  spontaneous  recovery  at  the  end  of  six  weeks. 
Since  leaving  the  hospital  (August  4,  1951),  she  has  remained  afebrile  and  asymptomatic. 


THE  HORSESHOE  KIDNEY  AND  ITS  DISEASES* 


JOSEPH  iM.  SILAGY,  M.D. 

The  horseshoe  kidney  is  the  most  common  type  of  bilateral  renal  fusion  and 
is  largely  a  pathogenic  entity.  In  adult  autopsy  material,  it  occurs  from  1  in  600 
to  1  in  800,  while  in  post-mortem  material  of  children,  the  incidence  is  higher, 
about  1  in  -fOO,  suggesting  its  serious  import  in  relation  to  survival.  Pyelographic 
data  indicate  the  incidence  to  be  between  the  two  figures  noted  above. 

Horseshoe  kidneys  result  from  an  embryologic  fault,  causing  a  fusion  of  the 
two  renal  blastemata  when  they  lie  closest  together  at  about  the  5th-6th  week 
fetal  life.  It  is  at  this  time  that  the  renal  primordia  lie  in  the  hollow  of  the  sacrum. 
Normally,  as  the  body  elongates,  the  kidneys  ascend  the  lumbar  gutters,  simul- 
taneously rotating  on  their  longitudinal  axes,  and  come  to  rest  alongside  the 
upper  lumbar  vertebrae  with  their  pelves  and  calices  pointing  posteriorly  and 
outward.  If  fusion  occurs,  however,  improper  ascent  and  rotation  ensue,  and  the 
total  ensemble  of  renal  mass  tends  to  anchor  at  a  lower  level  with  the  pelves 
remaining  in  the  anterior  position.  The  horseshoe  kidney  thus  lies  astraddle  of 
the  vertebral  column,  usually  at  the  level  of  the  3rd  or  4th  lumbar  vertebra. 
Ninety -five  per  cent  of  cases  exhibit  fusion  of  the  lower  poles  with  a  concavity 
of  the  horseshoe  pointing  upward.  The  remaining  5  per  cent  show  the  reverse 
situation.  The  isthmus  of  the  horseshoe  kidney  is  usually  composed  of  parenchy- 
matous tissue;  rarely  is  it  represented  by  a  fibrous  strand.  Indicative  of  its  anoma- 
lous development  are  abnormal  vessels  which  supply  it.  The  arteries  are  multiple 
and  come  directly  either  from  the  aorta  or  the  iliacs,  and  numerous  veins  empty 
into  the  vena  cava,  or  into  the  iliac  vessels.  Depending  upon  what  degree  of 
rotation  has  preceded  fusion,  the  pelves  show  a  variable  position,  with  the 
ureters  emerging  either  anteriorly  or  anterolaterally.  Uretero-pelvic  obstruction 
of  varying  degree  is  not  uncommon.  The  calices  are  irregular  in  size  and  shape 
and  the  lowermost  ones  point  inward  towards  the  spinal  column.  The  horseshoe 
kidney  is  in  close  proximity  to  numerous  abdominal  nerve  plexuses.  There  are, 
not  infrequently,  associated  congenital  abnormalities  in  other  organs. 

The  diagnosis  of  horseshoe  kidney  is  usually  made  on  pyelographic  data,  al- 
though in  the  spare  subject,  palpation  of  an  umbilical  mass  may  suggest  the 
diagnosis.  The  x-ray  criteria  are:  an  irregular  pelvis  and  calices,  anteriorly  placed 
pelvis,  and,  most  constantly  and  characteristically,  the  lowermost  calyx  points 
inward.  The  whole  renal  mass  is  usually  somewhat  low  in  position  and  the  pye- 
lographic angle  erected  by  drawing  a  line  from  the  midpoint  of  the  vertebral 
column  at  the  level  of  the  crest  of  the  ilia  to  the  lowermost  calices  will  be  20°-30° 
in  the  horseshoe  kidney  as  compared  to  90°  in  the  normally  situated  kidney. 
The  ureters  in  a  large  percentage  of  cases  take  on  a  "flower- vase"  appearance. 
Presence  of  calculi  in  the  oblique  or  transverse  position  near  the  spine  or  over 
it  .should  arouise  suspicion.  Abnormalities  of  the  urine  are  those  of  complicating 
diseases  processes. 

*  Presented  at  the  Monthl_y  Urological  Conference  of  Dr.  Gordon  D.  Oppenheimer,  on 
March  28,  1950. 
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Clinically,  cases  of  horseshoe  kidney  can  be  classified  into  three  groups: 

1.  The  anomaly  is  present  without  pathologic  change  and  without  symptoms — 
Horseshoe  Kidney. 

2.  The  anomaly  is  present  without  pathologic  alteration  l)ut  the  patient 
complains  of  symptoms,  usually  abdominal  pain,  constipation  and  a  variety 
of  vu'inary  disturbances — Horseshoe  Kidney  Disease. 

3.  The  anomaly  is  present  and  complicated  by  any  and  all  disease  processes 
that  befall  the  normally  situated  organ — Diseased  Horseshoe  Kidney. 

In  this  hospital,  the  presence  of  horseshoe  kidney  was  diagnosed  30  times  during 
a  period  of  14  years,  from  1933  to  1947,  inclusive.  Of  these  30  cases,  7  were 
entirely  asymptomatic  and  fall  into  Group  I.  The  diagnosis  in  this  group  was 
made  either  accidentally  as  the  result  of  an  urogram  performed  to  rule  out  other 
conditions,  or  as  an  incidental  finding  at  post-mortem  examination,  the  patient 
having  succumbed  to  an  unrelated  disease.  In  a  series  of  8  cases  of  horseshoe 
kidney  published  by  Goldstein  and  Abeshouse,  2  were  asymptomatic. 

No  instances  of  horseshoe  kidney  disease,  as  described  luider  Group  II,  were 
found  in  our  material,  and  none  were  present  in  the  8  cases  of  Goldstein  and 
Abeshouse  previously  refered  to.  Guiterrez,  who  popularized  this  appellation, 
described  in  his  monograph  several  cases,  all  of  which  were  treated  medically 
with  varying  results.  Foley,  felt  that  there  were  cases  of  horseshoe  kidney  not 
demonstrating  any  pathologic  change  which  produced  such  .severe  symptoms  as 
to  require  surgery.  He  gathered  19  such  cases  from  the  literature  and  added  7 
of  his  own,  in  all  of  which,  division  of  the  renal  isthmus  together  with  nephropexy 
of  one  or  both  sides  was  done.  Good  results  were  stated  to  have  been  obtained  in 
92  per  cent  of  the.se  cases. 

Twenty-three  instances  of  diseased  horseshoe  kidneys  were  found  in  our  series, 
of  which  8  were  in  females  and  15  in  males.  These  were  foimd  to  be  complicated 
by  a  variety  of  disease  proce.s.ses  as  follows: 

Chronic  Infection — 3  Tuberculosis — 1 

Calculous  disease — 13  ]\Ialignant  Grawitz  Tumor — 1 

Uret ero-pel vie  Obst ruction — 3    Glomerulonephrit is —  1 
There  were  4  deaths  in  these  cases.  Heminephrectomy  was  performed  9  times, 
7  times  extraperitoneally  and  twice  transperitoneally.  The  operative  procedures 
were  not  infrequently  difficult  because  of  the  troublesome  exposure  and  the 
hazards  of  injury  to  the  numerous  aberrant  vessels  and  nearliy  structures. 

CASE  REPORT 

Historij.  W.  K.  (#603765),  a  man  aged  41  years,  complained  of  piun  in  the  l>ack  of  two 
years'  duration.  The  pain  was  fairly  constant  l)ut  underwent  jjeriodic  exacerliations  of  great 
severity.  Attacks  started  in  the  low  hack,  in  the  midline  and  sometimes  radiated  anteriorly. 
There  were  no  urinary  symptoms,  although  at  one  time  "dark  urine"  was  noted  after  an 
attack.  There  was  anore.xia,  constipation  and  moderate  weight  loss. 

There  had  been  no  prior  serious  illnesses.  Venereal  disease  was  deiiieil. 

The  patient  was  seen  by  his  physician  who,  among  other  investigations,  performed  an 
intravenous  pyelogram  which  was  reported  as  horseshoe  kidneys  without  pathologic  change. 
This  condition  was  not  regarded  as  the  cause  of  his  distress  and  he  was  treated  as  an  ortho- 
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pedic  |)rol)leni  with  hack  supports.  lie  failed  to  iinprovo  and  was  sent  for  ufolonic  cxaiuina- 
tion. 

Examinations.  The  patient  was  a  spare,  muscular  individual.  No  abdominal 
masses  or  viscera  were  palpable.  His  blood  pressure  was  130  systolic  and  70 
diastolic.  The  genitalia  and  prostate  were  normal.  Urinalysis  showed  an  occasional 
red  and  white  blood  cell.  The  serologic  test  for  syphilis  was  negative. 

Cystoscopy  revealed  a  normal  bladder.  Retrograde  pyelography  confirmed  the 
presence  of  horseshoe  kidneys  (fig.  1).  Films  taken  in  the  AP  view  suggested  the 
possibility  of  a  stone  obscured  by  the  spinal  shadow  (fig.  2).  An  obliciue  view 
(fig.  3)  clearly  demonstrated  a  calculus  1^  cm.  in  size  within  the  right  renal 
pelvis. 


Fig.  1.  Typical  li^i-^  -Imjc  kidney  with  characteristic  jiNelojiraphic  angle  and  "flower- 
vase"  api)earance  of  uicleis. 

Course:  Operation  was  performed  by  me  on  November  16,  1949  at  the  Mt. 
Sinai  Hospital.  He  was  carefully  positioned  with  his  back  making  an  angle  of  G0° 
rather  than  the  usual  90°  to  the  table,  thus  making  it  possible  to  enter  the  loin 
easily  and  yet  gain  ready  extraperitoneal  access  to  the  midline  of  the  abdomen. 
The  kidneys  were  readily  visualized  on  either  side  of  the  spine,  forming  a  classical 
horseshoe  with  a  thick  fleshy  isthmus.  The  right  pelvis  was  anterior,  easily  ex- 
po.sed,  opened,  and  a  spiculated  (calcium  oxalate)  calculus  removed.  The  post- 
operative course  was  smooth  and  the  patient  left  the  hospital  on  the  11th  post- 
operative day  in  a  very  good  condition.  He  has  remained  asymptomatic  since, 
and  check  up  urograms  show  a  normal  horseshoe  kidney  appearance  with  no 
recurrence  of  stone. 


Fig.  2.  AP  projection  shows  uriii:ir\  calrulusi  at  l  i^lit  iiiargiii  ui  \.  '■].  obscured  by  shadow 
of  vertebral  column. 


[Fig.  3.  Right  oblique  projection  demonstrates  calculus  clearly  within  right  renal  pelvis 
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SUMMARY 

A  case  of  a  single  stone  in  the  right  half  of  a  horseshoe  kidney,  previously  un- 
diagnosed because  of  the  obsciu'ing  spinal  shadow,  is  described  and  a  l)rief 
review  of  some  of  the  literature  is  gi\'en. 

Horseshoe  kidneys  are  a  frequently  noted  abnormality,  having  been  diagnosed 
30  times  at  the  ]\Iount  Sinai  Hospital  from  1933  to  1947  inclusive.  Seven  of  these 
cases  were  asymptomatic  and  required  no  treatment.  The  remaining  23  cases 
were  complicated  by  a  variety  of  disease  processes  and  were  treated  accordingly. 
The  most  common  complication  was  the  formation  of  urinary  calculi. 
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Authors'  Abstracts  of  Papers  Published  Elsewhere  by  Members  of  the 
Mount  Sinai  Hospital  Staff 


Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals. 


Congenital  Hemolytic  Jaundice  in  a  Negro  Famihj.  J.  Churo  and  M.  Rosenbaum.  Am. 
J.  M.  Sc.,  217:  383,  April,  1949. 
Congenital  hemolytic  jaundice  is  very  rarely  found  in  tlie  Negro  race.  To  the  10  pre- 
vious cases  in  the  literature,  3  cases  are  added,  encountered  in  a  Negro  family  consisting 
of  10  persons.  In  2  of  them,  mother,  aged  38  and  daughter,  aged  9,  the  disease  was  quite 
severe,  accompanied  by  hemolytic  crises  and  typical  roentgen-ray  changes  in  the  bones  of 
the  skull.  In  the  third  case,  a  daughter,  aged  5,  there  were  typical  blood  changes,  but  as 
yet  few  clinical  manifestations. 

A  Quantitative  Method  for  the  Determination  uf  Antihistaminic  Compounds  Containing  the 
Pyridine  Radical.  E.  Perlman.  J.  Pharmacol.  &  Exper.  Therap.,  95:  465,  April, 
1949. 

A  fluorometric  method  suitable  for  the  determination  of  a  number  of  available  anti- 
histaminic  compounds  is  described.  The  test  is  based  upon  the  observation  that  cyanogen 
bromide  reacts  with  these  drugs  to  form  a  compound  which  exhibits  an  intense  blue  fluo- 
rescence when  exposed  to  near  ultraviolet  light.  This  test  was  applied  to  all  of  the  available 
antihistaminics  and  to  2  related  sjmthesized  compounds.  Fluorescence  was  observed  only 
in  those  which  contained  three  Nitrogen  atoms  in  the  same  configuration  as  found 
in  Pj-ribenzamine : 

N— CHoCH.NlCHa): 


^— N^ 

The  compounds  which  contain  the  pyridine  radical  alone,  developed  a  color  which  could 
be  intensified  by  means  of  coupling  agents  such  as  p-aminoacetophenone.  The  test  was 
applied  to  a  study  of  the  urinary  excretion  of  Pyribenzamine  from  patients  receiving  this 
medication.  No  free  bases  were  obtained  when  such  urines  were  made  alkaline  and  ex- 
tracted with  organic  solvents.  It  was  found  however,  that  if  such  urines  were  heated  with 
alkali,  material  could  then  be  extracted  with  organic  solvents  which  would  develop  a  fluo- 
rescence with  cyanogen  bromide.  This  material  appears  to  be  Pyribenzamine  in  view  of  the 
fact  that  it  could  be  precipitated  as  the  picrate  with  the  same  melting  point  as  Pyribenz- 
amine picrate,  and  mixed  crystals  exhibited  the  same  melting  point.  It  was  further  shown 
that  the  isolated  material  had  antihistaminic  activity  by  pharmacological  test.  The  ma- 
terial was  also  studied  at  three  values  of  pH  in  the  Beckman  ultraviolet  spectrophotometer 
and  was  found  to  have  identical  maxima,  minima  and  isobestic  points  as  found  for  Pyri- 
benzamine itself,  .\pplying  this  method  to  a  study  of  the  rate  of  excretion  of  single  doses 
of  Pyribenzamine  in  patients'  urine,  it  was  found  that  about  10  per  cent  of  the  ingested 
dose  was  excreted  in  24  hours  and  that  intravenously  administered  Pyribenzamine  was 
excreted  at  the  same  rate  and  to  the  same  extent  as  the  same  dose  taken  orally. 
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Two  Cases  of  Acute  Diffuse  Labryinthitis  Following  Aculc  Ililis  Media.  Harry  Kosen- 
WASSER.  Laryngoscope,  59:  345,  April,  1949. 
In  this  era,  with  its  sharply  curtailed  incidence  of  suppurative  disease  of  the  mastoid 
and  temporal  bone,  otologists  still  occasionally  arc  confronted  with  cas(?s  of  acute  laby- 
rinthitis and  meningitis,  or  acute  labyrinthitis  with  meningeal  irritation  occurring  early 
after  or  together  with  the  onset  of  an  acute  otitis  media.  In  the  prechemotherapy  days, 
the  prognosis  in  these  cases,  whether  they  were  treated  by  conservative  or  radical  surgical 
measures,  was  not  very  encouraging.  With  the  addition  of  sulfadiazine  and  penicillin  to 
our  armamentarium  of  therapy,  the  outlook  for  preservation  of  life  is  no  longer  the  grave 
concern  of  former  years.  The  objective  of  the  otologist  should  now  be  preservation  of  life 
and  preservation  of  function  as  well,  and  these  objectives  seem  possible  of  attainment  by 
the  earlj'  use  of  sulfadiazine  and  penicillin  in  adequate  dosage. 

The  Heart  in  Funnel -Shaped  and  Flat  Chests.    A.  M.  Master  and  J.  Stone.    Am.  J.  M.  Sc., 
217:  392,  April,  1949. 

Organic  heart  disease  was  not  present  in  25  consecutive  patients  with  this  deformity 
who  were  referred  for  consultation  because  of  cardiovascular  signs  and  symptoms.  These 
included  a  systolic  murmur  at  the  mitral  and  apical  regions,  precordial  pain,  shortness  of 
breath,  palpitation,  dizziness,  fatigue,  joint  pains  and  fainting  spells.  Rheumatic  mitral 
valvular  heart  disexse  was  the  msot  frequent  erroneous  diagnosis.  The  signs  in  a  person 
with  a  flat  or  funnel-shaped  chest  may  also  simulate  congenital  heart  disease,  pulmonary 
neoplasm,  pulmonary  congestion  or  pneumonitis.  The  diagnosis  of  a  flat  or  a  funnel-shaped 
chest  may  be  made  by  inspection  of  the  patient  from  the  side.  Roentgenograms  and  fluoros- 
copy of  the  chest  afford  confirmatory  evidence.  The  ordinary  postero-anterior  6  foot 
roentgen-ray  film  may  miss  the  deformity. 

Deep  Vein  Thrombosis  in  a  Newborn  Infant.    M.  J.  Keller.    J.  Pediat.,  34:  482,  April, 
1949. 

A  9  day  old  infant  was  admitted  with  signs  indicating  major  venous  obstruction  in  the 
right  leg  of  only  24  hours  duration,  but  with  remarkable  superficial  collateral  circulation 
over  the  leg  and  right  side  of  abdomen.  The  condition  was  probably  associated  with  un- 
usual pressure  in  the  inguinal  region  as  the  infant  was  being  held  for  ritual  circumcision 
24  hours  prior  to  the  onset  of  symptoms. 

The  diagnosis  was  confirmed  by  venogram.  Recovery  was  progressive  and  complete 
within  2  weeks,  the  only  therapy  being  heparinization  for  first  2  days.  This  is  the  first  such 
case  reported  in  this  age  group,  with  venous  thrombosis  in  absence  of  local  or  systemic 
infection.  Venography  in  newborn  has  also  not  previously  been  reported. 

Diodoquin  as  a  Topical  Therapeutic  Agent  in  Cutaneous  Disease.  K.  Steiner,  and  W. 
Leifer.  J.  Invest.  Derm.,  12:  203,  April,  1949. 
Various  quinoline  derivatives  have  been  used  here  and  abroad  in  treatment  of  skin 
disease.  These  include  quinolor,  vioform,  sterosan,  and  surfen.  Diodoquin  (5,7-diiodo-8- 
hydroxyquinoline)  had  not  been  used  previously  in  skin  disease  but  had  been  given  orally 
for  amebiasis  and  vaginally  for  trichomoniasis.  The  authors  treated  27  patients  with  diodo- 
quin ointment  and  lotion  with  excellent  therapeutic  response  in  primary  bacterial  and 
fungus  infections  of  the  skin,  and  secondarily  infected  dermatoses.  This  is  a  preliminary 
report  and  recommends  wider  investigation  of  this  drug. 

A  Modified  Synthetic  Predigested  Aliment  for  Protracted  Jejiinostomy  Feeding.    F.  Hol- 
lander AND  H.  A.  Sober.    Surgery,  25:  580,  April,  1949. 
In  the  past,  natural  foodstuffs  fed  to  fistulous  patients  frec[uently  resulted  in  nausea, 
vomiting,  cramps,  and  diarrhea.  Such  disturbances,  when  not  a  result  of  the  post-operative 
state,  have  been  related  to  fat  content,  pH,  osmotic  pressure,  rate  of  administration,  or 
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irritant  components  of  the  aliment .  Several  years  ago,  a  diet  wliieh  overcame  these  compli- 
cations was  devised  for  feeding  jejunostomy  ])atients  for  several  weeks.  Subsequently,  it 
was  used  for  more  prolongeil  periods  in  patients  with  anorexia  nervosa,  cicatricial  stenosis 
of  the  esophagus  with  gastrostomy,  as  well  as  jejunostomy.  However,  this  preparation  con- 
tains only  the  major  vitamins,  and  because  of  its  li<iuid  nature,  it  must  be  prepared  fresh 
every  day.  To  improve  the  nutritional  quality,  stability,  and  ease  of  preparation,  the  ali- 
ment has  been  modified.  It  now  consists  of  the  following:  (1)  a  dry  sterilized  mixture  of 
protein  hydrolyzate,  dextrins,  maltose,  whole  liver  substance,  and  a  special  salt  mixture; 
(2)  an  aqueous  emulsion  of  corn  and  Haliver  oils;  (3)  sterile  water;  and  (4)  a  suitable  prepa- 
ration of  the  water-soluble  vitamins.  The  first  two  of  these  can  be  prepared  in  bulk  and 
stored.  For  jejunal  feeding,  the  rate  is  controlled  l>y  a  special  pun^p.  This  aliment  has  l)een 
the  sole  source  of  nourishment  for  19  months  in  a  patient  with  jejunostomy  for  obstructed 
esophagus,  and  resulted  in  a  weight  gain  from  80  to  116  lbs  during  this  period. 

Acid-Neutralizing  Power  of  Several  Protein  Hydrohjsales  arid  Other  Substances  Used  in  Ulcer 
Therapy.    S.  M.  Samis  and  F.  Hollander.    Gastroenterology,  12:  665,  April,  1949. 

Buffer  curves  were  determined  for  four  commercial  protein  hydrolysates,  whole  fresh 
milk,  a  pharmaceutical  alumina  gel  preparation,  and  sodium  bicarbonate.  For  purposes  of 
comparison,  uiihydrolyzed  casein,  dried  whole  milk  powder,  and  soy  milk  powder  were  also 
studied.  The  procedure  entailed  electrometric  titrations  with  O.IX  HCl  under  standardized 
conditions  using  a  glass  electrode.  Buffering  power  between  the  initial  i)H  and  pH  3.5  was 
estimated  by  interpolation  from  the  titration  curves,  the  latter  pH  value  being  that  taken 
as  the  boundary  value  between  free  and  combined  gastric  acidities. 

At  least  three  of  the  protein  hydrolysates  were  found  to  have  sufficient  acid-neutralizing 
power  to  be  effective  antacids  when  taken  orally  at  a  dosage  of  300  g.  distributed  throughout 
the  day.  Whereas  300  g.  of  the  most  effective  of  these  preparations  neutralized  almost  5500 
cc.  of  O.IN  HCl  in  vitro,  this  same  amount  of  acid  requires  45  g.  (about  10  level  teaspoonfuls) 
of  NaHCOs.  The  protein  hydrolysates  were  found  to  be  generally  superior  even  to  the  alu- 
mina gel  investigated,  which  had  previously  been  demonstrated  to  be  an  effective  antacid 
both  in  vitro  and  in  vivo.  None  of  the  other  substances  were  comparable,  even  to  the  alumina 
preparation,  in  their  acid-neutralizing  action. 

It  is  concluded  that  the  acid-neutralizing  function  of  oralh'  administered  protein  hy- 
drolysates is  of  major  importance  in  ulcer  therapy. 

By  Paying  Less  We  Pay  More.    M.  R.  Steinberg.    Modern  Hospital,  72:  68,  May,  1949. 

The  proposition  that  hospital  pay  scales  operate  under  a  benevolent  economic  law  that 
enables  the  voluntary  institution  to  pay  less  than  industry  for  a  given  amount  of  work  is 
exploded  as  somewhat  of  a  myth  l)y  the  author  who  cites  examples  from  his  own  payroll  to 
show  that  lower-paying  hosjjitals  freciuently  pay  as  much  and  sometimes  more  before  they 
get  the  job  done.  In  hospitals  as  in  industry,  low  wages  inevitably  breed  high  cost  through 
freciuent  turnover  and  re-training,  low  productivity  and  poor  morale.  Administrators  are 
urged  to  re-examine  payroll  structures,  heeding  l)asic  economic  laws  governing  the  flow 
and  productivity  of  labor. 

Standardization  Procedure  for  Determination  of  Aerosol  Delivery  of  Nebulizers  by  Phenol- 
sulfonphthalein  Aerosols.  Preliminary  Report.  H.  A.  Abramson,  M.D.;  C.  Reiter, 
M.D.;  B.  Sklarofsky,  B.A.;  and  H.  H.  Gettner,  M.S.  Ann.  Allergy,  7:  390,  May- 
June,  1949. 

By  nebulizing  a  solution  of  a  standard  dye,  under  specific  conditions,  the  quantitative 
delivery  of  aerosols  by  commercial  nebulizers  may  be  readily  determined.  It  is  recom- 
mended that  commercial  nebulizers  be  certified  as  to  aerosol  deliver}-  by  the  manufacturer. 

Auricular  Alternation  After  Propyl-Thiouracil.  B.  Kisch.  Exp.  Med.  &  Surgery,  7:  173, 
May-Aug.,  1949. 

A  case  is  presented  in  which,  after  three  weeks  treatment  with  pro])ylthiouracil,  auricu- 
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lar  fibrillation  of  one  year's  duration  was  stopped.  Only  a  few  days  after  discontinuation 
of  the  treatment,  an  electrical  alternans  of  the  auricular  complex  was  present  in  the  chest 
leads,  slightly  marked  also  in  Lead  II.  No  alternation  of  the  ventricles  accompanied  this 
j)henomenon. 

Electrocardiographic  Changes  Following  Air  Embolism  in  Man.  ]i.  KiscH.  Exp.  Med.  & 
Surgery,  7:  73,  May-Aug.,  1949. 
Electrocardiograms  were  taken  repeatedly  of  a  patient  who  collapsed  suddenly,  follow- 
ing a  perirenal  air  insufflation  for  the  diagnosis  of  a  pheochromocytoma,  during  the  twenty- 
four  hour  ])eriod  before  her  death.  A  complete  A-V  block,  right  axis  deviation  previously 
not  present,  and  RT  deviation  of  the  type  of  posterior  wall  damage  as  occasionally  seen 
in  acute  coronary  insufficiency  appeared.  Abnormal  Q  waves  in  Leads  II  and  III  also  ap- 
peared. Later  the  RT  changes  disappeared,  only  to  be  replaced  by  T  w'ave  inversions. 
The  Q  waves  persisted.  The  similarity  of  these  changes  to  those  observed  in  animal  experi- 
ments are  discussed.  The  various  clinical  symptoms  presented  by  the  patient  are  analyzed 
in  the  light  of  this  knowledge. 

Hemoglobin  Content,  Size  and  Amount  of  Eri/throci/tes  in  Fishes.  B.  KiscH.  Exp.  Med.  & 
Surgery,  7:  118,  May-Aug.,  1949. 
The  hemoglobin  content  of  the  blood  and  the  size  and  number  of  the  erythrocytes  of 
different  species  of  fish  have  been  investigated.  As  a  rule,  as  in  mammals,  the  species  of 
fish  with  the  highest  normal  blood  count  have  the  smallest,  and  those  with  the  smallest 
normal  blood  count,  have  the  largest  red  cells.  The  ratio  of  the  size  of  erythrocytes  and  the 
size  of  their  nuclei  is  different  for  different  species.  The  shape  of  the  nuclei  of  the  red  cells 
of  fish  is  typical  for  different  species.  They  can  be  oblong  (bacilliform)  or  elliptic  or  sphe- 
roid. The  red  blood  cells  and  their  nuclei  in  embryos  of  dogfish  are  larger  and  more  sphe- 
roid than  those  of  the  grown  specimens.  The  Selachians  investigated  have  a  normal  red 
blood  count  of  300,000  to  500,000,  the  Teleostieiis,  of  two  to  four  million,  according  to  our 
investigations,  which  are  in  close  agreement  with  the  data  referred  to  in  the  previous 
literature.  As|)hyxiation  had  in  our  experiments  only  slight  influence  on  the  red  blood  count, 
but  bleeding  of  higher  degrees  e.g.,  3-5  cc.  at  a  time — leads  after  a  few  days  in  the  surviving 
animals  to  a  marked  new  formation  of  red  cells.  The  rule  concerning  the  inverse  relation- 
ship of  size  and  number  of  red  cells  in  different  species  of  fish  is  regai'ded  as  an  instance 
illustrating  a  common  rule  in  biology  and  other  similar  examples  are  mentioned  from  the 
literature. 

Skin  Reactions.  XVI .  Comparison  of  Antihistaminic  Action  of  Pyrihenzamine  and  Epin- 
ephrine Introduced  into  Human  Skin  by  Electrophoresis.  H.  A.  Abramson  and  S. 
Grosber(;.  Ann.  Allergy,  7:  325,  May /June,  1949. 
Epinephrine  is  one  of  the  most  powerful  antihistaminic  drugs,  as  measured  by  effects 
rather  than  by  the  definition  in  i)harmacod>  namic  theory.  In  order  to  evaluate  the  thera 
peutic  possibilities  of  drugs  similar  to  P\  ribenzamine  and  of  epinephrine  in  the  skin,  the 
effect  of  skin  depots  of  Pyribenzamine  hydrochloride  and  of  epinephrine  phosphate,  admin- 
istered by  electrophoresis,  on  the  production  of  wheals  by  histamine  superimposed  on  areas 
previously  treated  by  Pyribenzamine  and  epinephrine,  was  studied.  It  was  found  that, 
weight  for  weight,  epinephrine  was  approximately  10(X)  times  as  effective  as  Pyribenzamine 
under  the  conditions  of  experiment.  In  addition,  a  new  effect,  the  "restoration"  effect  of 
e[)inephrine  is  described.  This  restoration  effect  is  the  loappearance  fo  epinej^hrine  blanch- 
ing as  long  as  5  hours  after  the  histamine  has  been  adniini.st cred  within  the  blanched  area. 
It  is  pointed  out  that  the  stiong  antihistaminic  action  of  epinephrine  makes  clinical  trial 
of  epinephrine  ointments  in  the  allergic  dermatoses  a  possibility  which  should  be  investi- 
gated in  detail.  The  "restoration"  effect  accounts  for  the  prolonged  and  effective  action 
of  topical  therapj'  with  epinephrine,  as  in  aerosol  therapy  of  the  lungs. 

Platelet  Thrombosis  in  Human  Hemostasis.    H.  D.  Zucker.    Blood,  4:  631,  May,  1949. 
The  histologic  appearance  of  needle  j)uncture  wounds  was  studied  in  serial  section.  In 
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the  skin  of  normal  individuals  agglutinated  blood  platelets  rapidly  seal  the  mouths  of 
cut  vessels  larger  than  capillaries,  while  capillaries  are  sealed  by  fibrin  or  by  other  mecha- 
nisms. The  puncture  tract  is  normally  filled  with  red  cell-fibrin  clot;  fibrin  is  not  seen  in 
the  platelet-plugged  cut  vessels.  Platelet  thi'ombosis  does  not  occur  in  idiopathic  throm- 
bocytopenic purpura,  and  fibrin  fails  to  form  in  the  puncture  tract  when  muscular  vessels 
are  cut.  Bleeding  time  in  thrombocytopenia  may  be  normal  when  only  capillaries  are  cut, 
since  platelet  thrombosis  is  not  involved  in  capillary  hemostasis. 

Histamine  lontupliuresis  in  the  Thcrapu  of  Multiple  Sclerosis.  H.  A.  Abramson.  N.  Y. 
State  J.  Med.,  49:  1150,  May,  1949. 
Successful  reports  by  Horton  and  his  coworkers  in  the  therapj'  of  multiple  sclerosis  by 
the  intravenous  administration  of  histamine  has  led  to  a  program  of  iontophoretic  therapy 
with  strong  histamine  solutions.  It  had  been  shown  previously  that  if  histamine  is  intro- 
duced into  the  human  skin  by  iontophoresis,  histamine  depots  are  formed.  Eleven  patients 
with  multiple  sclerosis  have  been  treated  by  iontophoresis  of  histamine  with  sufficiently 
concentrated  solutions  and  sufficient  current  density  to  produce  lioth  primary  flushes  dur- 
ing therapy  and,  in  some  instances,  secondary  flushes  some  hours  later.  The  data  indicate 
that  histamine  in  the  dose  and  form  administered  does  not  produce  important  changes  in 
the  oscillometric  index  in  the  arm  but  does  produce  a  drop  in  the  blood  pressure,  especially 
the  diastolic  pressure.  In  general,  therapy  increases  muscular  coordination,  muscular 
strength,  and  improvement  of  vision.  The  advantages  of  the  therapy  proposed  are  (1)  the 
veins  need  not  be  punctured  over  prolonged  periods  of  time;  (2)  sterile  equipment  need 
not  be  employed;  (3)  it  is  readily  administered  at  home;  (4)  it  is  inexpensive;  (5)  hospitali- 
zation is  not  necessary,  and  (6)  it  can  piobalily  replace  intravenous  therapy.  On  the  basis 
of  the  data  presented  thus  far,  it  is  believed  that  prolonged  iontophoretic  therapy  with 
histamine,  possibly  combined  with  vasodilators  by  mouth,  provides  a  greatly  simplified 
form  of  therapy  with  good  therapeutic  possibilities. 

The  Treatment  of  Acute  Proctologic  Conditions.    E.  Granet.    Am.  Pract.,  3:  533,  May, 
1949. 

Acute  proctologic  conditions  should  be  treated  promptly;  these  include  external  throm- 
botic hemorrhoids,  anal  fissure,  anal,  perianal  and  pilonidal  abscesses,  coccygodynia,  acute 
venereal  proctitis,  primary  anal  syphilis  and  fecal  impaction.  In  these  conditions  the  di- 
agnosis is  made  by  the  history  and  an  intelligent  physical  examination.  Prompt  treatment 
by  the  general  practitioner,  either  surgical  or  medical  as  outlined,  will  prevent  the  estab- 
lishment of  irreversible  complications  as  well  as  serious  and  jjiolonged  morbidity. 

The  Treatment  of  Acute  Brucellosis  with  A  ureonit/cin .  M.  S.  Bryer,  E.  B.  Schoenbach, 
R.  M.  Wood,  and  P.  H.  Lonc.  Bull.  Johns  Hopkins  Hosp.,  84:  444,  May,  1949. 
Studies  with  multiple  strains  of  brucella  including  l)oth  Brucella  abortus  and  Brucella 
suis  have  indicated  that  these  organisms  are  sensitive  to  the  antibacterial  action  of  aureo- 
mycin  in  vitro.  0.25  to  2.0  micrograms  of  aureomycin  per  milliliter  of  medium  completely 
inhibited  growth  of  11  strains  of  brucella  during  the  first  72  hours  of  incubation.  Five  pa- 
tients having  blood  cultures  positive  for  brucella  organisms  have  been  treated  with  aureo- 
mycin. All  became  afebrile  and  were  markedly  improved  within  48  to  72  hours  after  the 
initiation  of  therapy.  Positive  cultures  were  not  obtained  after  treatment  was  begun. 
When  palpable,  the  liver  and  spleen  receded  during  therapy,  and  fuither  evidence  of  active 
disease  was  not  observed.  Relapses  have  not  been  observed  during  periods  of  observations 
after  treatment  of  from  2  to  8  months.  Weight  gains  of  5  to  40  pounds  have  been  noted  dur- 
ing this  period.  The  only  toxic  reaction  associated  with  oral  administration  of  aureomycin 
was  occasional,  transient  nausea.  The  intramuscular  injection  of  the  drug,  even  when  dis- 
solved in  1.0  per  cent  procaine,  produced  local  pain.  In  all  but  1  patient,  the  initial  daily 
treatment  consisted  of  2,400  to  3,000  milligrams  daily.  Supplemental  intramuscular  injec- 
tion of  the  drug  was  administered  to  4  patients.  The  dosage  was  usually  reduced  when  the 
patient  became  afebrile.  Aureomycin  therapy  was  continued  empirically  for  approximately 
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2  weeks.  Sui)|)l('ineiil  .-i  1  .-lu  ifomyciii  injected  iiit  r;iiiuisciil;iily,  may  not  he  necossury  for  tlie 
f  reatiiKMil  of  hrueellosis.  The  laboratory  and  clinical  observations  iti  tliese  5  cases  of  bru- 
cellosis would  suggest  that  aureomycin  is  an  effective  chemotherapeutic  agent  in  this 
disease. 

The  Infusion  of  Fluids  into  the  Subarachnoid  Space  of  Human  Beings.  L.  Linx.  J.  Nerv. 
&  Ment.  Dis.,  109:  428,  May,  1949. 
Because  the  brain  and  spinal  cord  are  enclosed  in  a  non-yielding  bony  covering,  they 
are  peculiarly  susceptible  to  small  changes  in  pressure.  This  fact  underlies  the  accepted 
practice  of  instilling  onlj^  small  quantities  of  fluid  into  the  subarachnoid  space  for  diag- 
nostic and  therapeutic  purposes.  In  a  series  of  preliminary  experiments  on  animals  and  in 
a  group  of  11  patients  it  was  demonstrated  that  it  is  possible  to  inject  relatively  large  vol- 
umes of  fluids  into  the  subarachnoid  sjjace  without  danger.  After  a  certain  volume  of  fluid 
was  injected,  transitory  pain  appeared  in  most  cases  which  was  characteristic  in  its  loca- 
tion, occurring  in  the  distribution  of  the  lowest  sacral  and  coccygeal  nerve  roots.  The  vol- 
ume of  injected  fluid  necessary  to  elicit  the  pain  response  varied  markedly  among  our 
patients  but  seemed  to  be  constant  for  a  given  patient.  The  range  was  from  20  cc.  at  one 
e.xtreme  to  over  200  cc.  at  the  other.  Some  of  the  factors  which  govern  the  rate  of  absorp- 
tion of  saline  into  the  subarachnoid  space  are  reviewed.  Some  of  the  therapeutic  and  diag- 
nostic possibilities  of  the  procedure  are  discussed. 

An  Orthopedic  and  Neurological  Follow-up  Study  of  Vertebral  Fractures  in  Shock  Therapy. 
P.  PoLATiN,  AND  L.  LiNN.  Am.  J.  Psychol.,  105:  815,  May,  1949. 
Twenty  four  patients  with  vertebral  fractures  occurring  during  the  course  of  convul- 
sive therapy  were  studied  approximately  10  years  after  the  initial  lesion.  On  the  occasion 
of  the  original  injury  patients  who  complained  of  back  pain  were  treated  with  analgesics 
and  bed  rest.  No  other  orthopedic  therapy  was  applied.  Four  patients  complained  of  occa- 
sional, mild  non-disabling  backaches.  The  rest  were  symptom  free.  In  no  case  was  there 
clinical  evidence  of  orthopedic  or  neurological  sequelae  to  the  original  injury.  In  3  cases 
X-ray  findings  indicated  an  increase  in  the  original  pathology  involving  t  he  thoracic  ver- 
tebrae. However,  these  X-ray  changes  were  not  associated  with  clinical  findings.  Patients 
with  vertebral  fractures  tolerated  sub.sequent  convulsive  therapy  satisfactorily.  No  curare 
was  used  either  in  the  original  or  subsequent  convulsive  therapy. 

Leontiasis  Ossca  Confined  to  the  Maxilla  and  Mandible:  Report  of  a  Case.  L.  Stern.  New 
York  State  Dent.  J.,  15:  284,  May,  1949. 
A  case  of  hyperostosis  involving  the  mandiljle  and  maxilla,  but  no  other  parts  of  the 
facial  skeleton,  is  presented.  The  histopathologic  picture  showed  irregular  trabeculation 
with  fibrotic  marrow  spaces.  The  cotton-wool  a{)pearance  of  the  bone  and  hypercemen- 
tosis  of  teeth  were  strongly  suggestive  of  Paget's  disease,  except  that  this  condition  rarely 
involves  the  mandible  or  remains  limited  to  the  jaws.  An  at3'pical  case  of  fibrous  dyplasia 
was  ruled  unlikely  because  of  the  symmetrical  distribution.  Therefore,  the  clinical  desig- 
nation of  Leontiasis  ossea  seemed  to  be  appropriate,  though  not  specific,  awaiting  more 
exact  classification  of  the  facial  hyperplasias. 

Unilateral  Polycystic  Kidney  Disease.    G.  D.  Oppenheimer  and  L.  Narin.s.    J.  Urol., 
61:  866,  May,  1949, 

A  proven  case  of  unilateral  ])olycystic  renal  disease  associated  with  contralateral  renal 
hypoplasia  is  described,  together  with  operative  and  post  mortem  findings.  A  detailed  dis- 
cussion of  the  statistical  rarity  of  this  condition  is  also  presented. 

Psychosomatic  Factors  in  Essential  Hypertension.    Mack  Lipkin.    M.  Clin.  North  America, 
703,  May,  1949. 

This  essay,  part  of  a  symposium  on  the  clinical  features  of  essential  hypertension,  deals 
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with  the  psj'chosomatic  aspects.  The  increase  in  blood  pressure  after  emotional  disturbance 
is  well  known.  Both  neural  and  humoral  mechanisms  mediate  this  effect.  Numerous  studies 
of  the  personality  profiles  of  hypertensives  are  critically  evaluated.  It  is  probable  that  no 
specific  verifiable  pattern  exists.  Psychological  factors  are  crucial  in  the  symptomatology 
and  in  the  comprehensive  diagnosis  of  the  patient  with  hypertensive  disease,  particularly 
in  respect  to  iatrogenic  fears.  The  value  of  psychotherapy — whether  reassurance,  advice 
on  relaxation,  environmental  manipulation  or  help  with  conscious  conflicts,  or  other  tech- 
niques— is  stressed. 

Treatment  of  Malignant  Diseases  with  Nitrogen  Mustard.  X.  B.  Kurnick,  K.  P.vley,  M. 
FiEBER,  AND  D.  L.  Adler.  Ann.  Int.  Med.,  30:  974,  May,  1949. 
Sixty-four  patients  with  a  variety  of  malignant  diseases  were  treated  with  one  or  more 
courses  of  methyl  bis  (/3-Chloroeth_yl)  amine  hydrochloride  (HN2).  The  dosage  varied  from 
the  previously  suggested  0.1  mg/kg  body  weight  to  twice  this  dosage  in  courses  of  4  daily 
intravenous  injections.  Brief  remissions  were  obtained  in  20  of  24  cases  of  Hodgkin's  disease 
including  several  who  had  become  roentgen-ray  resistant.  With  the  exception  of  transitory 
diminution  in  the  size  of  metastases  of  a  patient  with  bronchogenic  carcinoma  and  another 
with  Wilms'  tumor,  carcinomas  were  uniformly  unresponsive.  Reticulum  cell  sarcoma, 
lymphosarcoma,  mycosis,  fungoides  and  chronic  h^mphatic  leukemia  were  only  fleetingly 
benefited  or  failed  to  respond  at  all.  Chronic  myelogenous  leukemia  failed  to  respond.  One 
patient  with  chronic  nonleukemic  myelosis  with  marked  splenomegaly  and  myelofibrosis 
improved  dramatically  both  symptomatically  and  objectively.  Repeated  courses  of  HN2 
occasionally  proved  of  benefit  where  single  courses  were  without  benefit.  However,  repeti- 
tion of  a  course  within  2  weeks  proved  markedly  myelotoxic.  One  fatality  occurred  as  a 
consequence  of  this  effect.  At  necropsy,  this  patient  revealed  1  small  degenerating  splenic 
gianuloma  as  the  only  residue  of  her  previously  generalized  Hodgkin's  disease.  The  rela- 
tive merits  of  roentgen  ray  and  nitrogen  mustard  therapy  are  briefly  discussed. 

Homologous  Serum  Hepatitis  in  Infants  and  Children.  R.  E.  Moloshok,  S.  Karelitz, 
AND  L.  Strauss.  Pediatrics,  3:  651,  May,  1949. 
Eight  cases  of  homologous  serum  hepatitis  are  reported  in  7  infants  under  1  year  of  age 
and  in  a  child  of  21  years.  Five  of  these  children  died  of  acute  hepatic  degeneration.  Sug- 
gestive evidence  has  been  presented  for  the  implication  of  icterogenic  jjlasma  in  5  cases. 
The  clinical,  laboratory  and  post-mortem  findings  of  serum  hepatitis  are  described  in  de- 
tail. Preventive  measures  have  been  reviewed  and  summarized.  The  high  mortality  in  this 
series  suggests  that  the  prognosis  of  homologous  serum  hepatitis  may  be  worse  in  infants 
although  contributory  factors,  especially  preceding  debilitating  diseases  may  be  partially 
responsible.  The  clinical  manifestations  of  serum  hepatitis  in  infancj'  do  not  appear  to 
differ  markedly  from  those  in  adults.  Post-mortem  findings  were  cliaracterized  by  a  striking 
uniformity  of  the  pathologic  anatomy  identical  to  descriptions  of  fulminant  cases  of  in- 
fectious hepatitis  previously  described. 

A  Survey  of  723  Cases  of  Cholecystitis  and  Cholelithiasis.  R.  Colp  a.\u  L.  J.  Lester.  New- 
York  State  J.  Med.,  49:  1043,  May,  1949. 
This  survey  includes  723  consecutive  cases  of  biliary  tract  disease  which  were  subjected 
to  operation.  There  were  88  cases  of  acute  cholecystitis  in  this  series.  Management  was  on 
an  individualized  basis.  Cholecystectomy  was  performed  in  78  of  these  patients,  cholecys- 
tostomy  being  reserved  for  the  very  poor  risk  cases.  Transient  jaundice  which  accompanies 
acute  cholecystitis  is  frequently  due  to  edema,  and  does  not  usually  necessitate  common 
duct  exploration.  There  was  one  death  in  this  group.  There  were  568  cases  of  chronic  chole- 
cystitis in  this  series.  Stones  were  present  in  94  per  cent  of  cases.  Cholecystectomy  was 
performed  in  99  per  cent  of  instances.  The  common  duct  was  explored  in  7  per  cent,  and 
stones  were  found  in  71  per  cent  of  those  explored.  There  were  3  deaths  in  this  group  for 
a  mortality  of  .5  per  cent.  Eight  cases  of  carcinoma  of  the  gallbladder  were  encountered, 
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with  cholelithiasis  IxMiif;  i)ics('iit  in  7  of  ihcm.  I'i('-o])erative  preparation,  anesthesia, 
oi)erative  technic,  and  comijlicat ions  .-irc  discussed.  The  findings  in  secondary  common  duct 
explorations  are  presented. 

Graves'  Disease  in  Children.    Anne  Topi-ek.    J.  Am.  Women's  A.,  4:  181,  May,  1949. 

From  a  follow-up  study  of  12  children  t  reated  for  Ciraves'  Disease,  the  author  concludes 
that  conservative  treatment  is  indicated  when  the  condition  occurs  before  puberty.  The 
reasons  advanced  are:  1.  Operative  mortality  is  ever  present.  2.  Post-operative  complica- 
tions and  sequelae  are  more  frequent  in  childhood.  3.  Post-operative  hypothyroidism  may 
exact  a  greater  penalty  in  the  child  than  in  the  adult,  since  the  gland  is  so  important  for 
growth  and  development.  4.  The  thyroid  gland  is  not  the  primary  etiologic  factor;  its  re- 
moval does  not  eliminate  the  cause.  5.  There  seems  to  be  a  spontaneous  arrest  of  symptoms 
during  puberty,  when  the  needs  for  somatic  growth  are  subordinated  to  the  needs  for  mat- 
uration. Conservative  management  includes  rest,  proper  diet  with  adequate  vitamin  in- 
take, sedatives,  i)s\  cliot heiaiJN-,  and  some  antithyroid  diug.  The  drug  of  choice  is  pro- 
pylthiouracil. Whether  this  will  be  superseded  by  radioiodine  or  by  another  compound  is 
unimportant.  The  important  consideration  is  to  avoid  surgery  where  possible. 

Factors  in  Amorphous  Penicillin  G.  Influencing  Growth  of  Fungi.  S.  M.  Peck  and  K.  K.  Li. 
Arch.  Dermat.  &  Syph.,  59:  498,  May,  1949. 
The  authors  could  show  that  certain  lots  of  crude  penicillin  especially  before  the  final 
crystallization  was  carried  out,  contained  a  factor  or  factors  which  markedly  influence 
the  growth  of  T.  gypseum  on  Saljouraud's  medium.  This  fungicidal  as  well  as  fungistatic 
princijjle  compared  favorably  with  other  well  known  fungicides  as  far  as  the  formation  of 
trichojjhytin  in  Sabouraud's  bouillon  was  concerned.  This  is  important  because  it  is  the 
stimulation  of  the  formation  of  trichophytin  by  the  various  fungicides  in  the  process  of 
killing  the  fungi  which  leads  or  increases  the  tendency  to  allergic  reaction  to  fungi,  the 
so-called  "ids."  When  the  factors  in  crude  penicillin  inhibit  the  growth  of  fungi,  they  do 
so  with  practically  no  formation  of  trichophytin.  This  is  in  contradistinction  to  a  fungicide 
such  as  iodine  which  while  it  is  markedly  fungistatic  even  in  low  concentration  seems  to 
cidiance  the  formation  of  trichoj)hytin  and  thus  leads  to  allergic  reactions  in  the  treatment 
of  fungus  infections.  Crystalline  penicillin  G  has  no  retarding  effect  on  the  growth  of  T. 
gi/pseiiin  in  Sabouraud's  bouillon  nor  does  it  have  a  retarding  effect  on  the  amount  of  tri- 
chophytin formed. 

A  Method  fur  the  Detenninal ion  of  Aii,reoiiiyein  in  the  Blood.  S.  S.  Schneierson  and  B.  To- 
HAHSKY.  J.  Bact.,  57:  483,  May,  1949. 
An  assay  method  for  the  determination  of  the  aureomycin  concentration  of  the  blood 
is  described.  The  procedure  is  a  tube  dilution  method  employ  ing  Bacillus  #5,  a  soil  isolate 
that  appears  to  be  a  strain  of  Bacillus  cereus.  This  organism  is  able  to  grow  readily  at  room 
temperature  and  hence  the  test  is  performed  between  22-25  degrees  C.  thereby  avoiding 
the  deleterious  effect  of  the  routine  37  degrees  C.  upon  aureomycin.  36  samples  were  pre- 
pared with  known  concentrations  of  aureomycin,  and  assayed.  Satisfactory  correlation  be- 
tween the  known  concentration  and  the  results  of  assay  was  found.  Periodic  blood  levels 
up  to  24  hours  after  administration  were  determined  in  2  groups  of  patients  receiving  250 
and  500  mg.  orally  in  a  single  dose.  A  significant  level  at  12  hours  was  found  in  both  groups. 

Is  It  possible  to  Cover  the  Fenestra  Nov-Ovalis  with  Shrapnell's  Membrane?  An  Anatomic 
Study.  Samuel  Rosen.  Arch.  Otolaryng.,  49:  529,  May,  1949. 
In  the  fenestration  operation  for  otosclerotic  deafness,  the  artificially  created  fenestra 
is  covered  with  the  tympano-meatal  plastic  flap.  Lempert  maintained  that  Shrapnell's 
membrane  portion  of  this  flap  covered  the  fenestra;  that  Shrapnell's  membrane  discour- 
aged the  dreaded  osteogenetic  closure  of  the  fenestra  whereas  meatal  skin  encouraged  osteo- 
genesis. It  seemed  anatomicall}'  impossible  for  Shrapnell's  to  reach  the  fenestra.  The 
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iiuthor  therefore  measured  on  the  ttup  the  distance  from  the  short  process  of  the  malleus 
to  the  fenestra  in  50  fresh  cadavers.  In  none  of  the  50  cases  reported  did  Schrapnell's  reach 
the  fenestra.  This  finding  was  further  substantiated  by  histological  specimens. 

An  Operation  fur  Chronic  Primary  Glaucoma;  Goniodial ysis  Combined  with  Sclerectomij  and 
Iris  Inclusion.  J.  Laval.  Am.  J.  Ophth.,  32:  634,  May,  1949. 
A  conjunctival  flap  is  prepared  as  for  a  trephine  operation  down  to  the  limbus  where  the 
corneo-scleral  margin  is  clearly  exposed  with  a  Tooke  knife.  Two  mm.  above  the  corneo- 
scleral margin  an  ab  externa  incision  is  made  5  mm.  long  using  the  point  of  a  keratome. 
This  incision  is  carried  through  the  scleral  layers  until  uveal  tissue  is  reached.  An  iris 
lepositor  is  then  inserted  through  this  wound  into  the  anterior  chamber  hugging  the  inner 
surface  of  the  sclera.  The  repositor  is  gently  swung  from  side  to  side  to  free  the  angle  (go- 
niodialysis) .  Two  incisions  are  then  made  through  the  sceral  lip  3  mm.  apart  towards  the 
corneo-scleral  margin.  This  tongue  of  sclera  is  then  excised  (sclerectomy).  The  iris  is 
grasped  with  iris  forceps  near  the  pupillary  border  and  gently  withdrawn  through  the 
scleral  opening.  When  the  black  seam  of  the  pupillary  border  is  visible  the  iris  is  cut  half 
way  across.  The  piece  of  iris  in  the  iris  forceps  is  allowed  to  lie  on  the  sclera,  no  attempt 
being  made  to  place  the  pigmented  surface  face  up  or  down  (iris  inclusion).  The  conjunc- 
tiva is  then  closed  with  a  running  silk  suture  knotted  at  each  end.  The  operation  has  been 
done  on  50  eyes  of  43  patients  whose  ages  ranged  from  43  to  79  years.  The  tension  with  mi- 
otics before  operation  ranged  from  30  to  80  (Schiotz — normal  25).  In  no  case  was  the  visual 
held  made  worse  or  the  visual  acuity  impaired  by  the  operation.  Some  cases  have  been 
followed  for  three  years  and  some  for  one  month.  One  case,  a  Negro,  was  a  failure  having 
had  a  prior  trephine  operation  without  success  also.  The  operation  is  advocated  because 
1)  it  is  simple  and  requires  no  great  amount  of  surgical  skill;  2)  a  thick  covering  of  the  fil- 
tration area  is  obtained  instead  of  a  very  thin  covering  as  in  a  trephine;  3)  regardless  of 
the  use  of  gonioscopy  before  the  operation  this  procedure  can  still  be  carried  out  because 
the  goniodial3sis  cuts  through  the  filtration  angle  and  any  adhesions  if  present;  4)  bj' 
using  the  ab  externa  route  for  the  scleral  incision  with  the  keratome  the  danger  of  injury 
to  the  lens  is  removed  and  also  one  is  assured  of  making  an  unbeveled  incision  directly 
over  the  filtration  angle;  5)  the  size  of  the  scleral  excision,  which  can  be  varied  to  suit  the 
individual  case,  will  be  determined  by  the  amount  of  tension  with  and  without  drops. 

Influence  of  Calcium  and  Magnesium  on  Eugenol-Induced  Desquamation  of  Mucus  Epi- 
thelium in  Gastric  Pouches.    S.  D.  Kraus  and  F.  Holla.n'der.    Cancer  Research, 
9:  344,  June,  1949. 

Experiments  were  carried  out  to  determine  whether  calcium  and  magnesium  can  reduce 
eugenol-induced  desquamation  of  gastric  columnar  epithelium.  This  was  studied  by  the 
topical  application  to  dogs'  Heidenhain  pouches  of  buffered  1%  eugenol  emulsions  con- 
taining these  ions  at  several  concentrations.  Such  eugenol  emulsions  were  found  to  exer- 
cise the  same  mucigogue  and  desquamatory  actions  as  did  control  emulsions  containing 
no  added  electrolytes.  These  results  fail  to  give  support  to  the  idea  of  a  possible  relation 
between  the  desquamatory  action  of  this  gastric  mucigogue  and  the  process  of  invasion 
by  cancerous  tissue. 

The  Differential  Diagnosis  of  Ulcerative  Colitis.    B.  B.  Crohn.    Rev.  Gastroenterol.,  16: 
463,  June,  1949. 

The  disease  must  be  differentiated  from  amebic  colitis  with  its  involvement  by  prefer- 
ence of  the  cecum  of  the  ascending  colon;  from  carcinoma  particularly  when  multiple 
lesions  are  present.  The  segmental  forms  of  ulcerative  colitis  must  be  recognized  particu- 
laily  when  only  the  right  anil  pioximal  segments  of  the  colon  are  involved.  The  late  stage 
requires  differentiation  from  familial,  congenital  ])olyposis  with  superimposed  ulcerative 
coiiiis. 
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Sitpprcttnian  of  Gastric  Acidili/  with  B<t(i  I'tiiliclcs  of  P  32.  N.  Simon.  Science,  v.  100: 
563,  June,  1949. 

In  order  to  irradiate  selectively  the  mucosa  of  the  stomach,  an  applicator  was  devised 
to  apply  P  32  topically  to  the  mucosal  lining  of  Ileidenhain  stomach  pouches  in  dogs.  This 
applicator  was  a  thin  rubber  bag,  on  the  surface  of  which  a  flocculate  coating  absorbed 
radio-active  jihosphorus.  Radiation  exposures  yielding  doses  of  about  20,000  equivalent 
roentgens  was  followed  by  suppression  of  acid  secreted  by  these  Heidenhain  pouches  in 
dogs. 

Theiapij  of  Asthma  with  Reference  to  its  I'sychodi/nai/iic  Pharmarohigy.  H.  A.  Abramson. 
Bull.  N.  Y.  Acad.  Med.,  25:  345,  June,  1949. 
The  use  of  powerful  sympathomimetic  amines,  antihistaminic  drugs,  sedatives  and  anti- 
biotics in  the  treatment  of  bronchial  asthma  should  l)e  oriented  as  follows:  While  it  is  gen- 
erally agreed  that  therapy  should  not  neglect  the  physiology  and  the  immunology  of  the 
patient  in  the  asthmatic  state,  the  personality  of  the  patient  cannot  be  omitted  in  planning 
suitable  therapeutic  procedures.  It  is  neither  wise  nor  desirable  for  the  patient  suffering 
from  severe  asthma  to  be  reminded  of  unconscious  material  that  the  doctor  himself  may 
be  aware  of.  It  is  more  than  desirable  in  our  present  state  of  knowledge  to  use  pharmaco- 
logically active  drugs  in  connection  with  the  total  personality  of  the  patient  manifested 
during  the  acute  asthmatic  attack.  Whether  anxiety,  phobia,  depression,  depentlence,  hos- 
tility, grief,  or  other  pattern  dominates  the  asthmatic  attack,  the  physician  should  bring 
into  the  proper  sphere  the  psychodynamic  pharmacology  of  the  drug  employed  in  treating 
both  the  asthmatic  spasm  and  the  personality  of  the  patient  himself.  In  this  way  a  better 
understanding  of  the  action  of  the  drugs  on  the  personality  of  the  patient  will  be  obtained 
with  much  greater  predictability  in  the  therapy  of  bronchial  asthma. 

The  Problem  of  Weakness  and  Fatigue.    M.  Y.  Silver.    Am.  Prac,  3:  598,  June,  1949. 

Weakness  and  fatigue  are  more  commonly  due  to  functional  disorders  than  organic 
disease.  The  mose  prominent  causes  of  organic  fatigue  are  acute  and  chronic  infections, 
malignancy  states,  metabolic  disturbances  and  severe  anemias.  Some  of  the  common  mis- 
conceptions about  organic  factors  in  fatigue  are  discussed  in  detail  under  the  headings  of 
the  male  menopause,  hypothyroidism,  hypotension,  anemias  and  avitaminotic  states. 
Weakness  that  comes  on  in  spells  is  often  due  to  hypoglycemia  and  the  relationship  to 
meals  is  of  diagnostic  importance.  The  commonest  psychological  causes  of  fatigue  are 
anxiety  states,  depressions,  or  just  plain  boredom,  due  to  a  stereotyped  pattern  of  daily 
activity.  Fatigue  is,  to  some  extent,  a  disease  of  civilization  related  in  this  country  to  the 
rapid  tempo  of  living.  The  article  closes  with  a  few  practical  suggestions  about  the  man- 
agement of  the  psychological  aspects  of  fatigue. 

Neurofibromatosis  Associated  with  Tumors  of  the  Optic  Papills.  J.  Gold.smith.  Arch. 
Ophth.,  41:  718,  June,  1949. 
A  case  of  bilateral  tumor  of  the  optic  nerve,  involving  the  papilla  and  associated  with 
neurofibromatosis  in  a  26-j'ear-old  white  man  is  reported.  Unusual  associated  findings  were 
a  neurofibromatous  growth  in  the  apex  of  the  right  lung,  bilatreal  acoustic  neuroma,  men- 
tal retardation  and  medullation  of  the  retinal  nerve  fibers.  Other  ocular  lesions  associated 
with  neurofibromatosis  are  described.  The  relation  of  primary  tumors  of  the  optic  nerve 
to  neurofibromatosis  is  briefly  reviewed.  It  is  suggested  that  all  patients  with  neurofibro- 
matosis be  subjected  to  a  critical  ophthamologic  examination. 

The  A.s.sociation  of  Capillari/  Sclero.'iis  ivith  Arterio,sclerosis  and  Plefjosclcrosis;  Its  Patho- 
genesis and  Clinical  Significance.  E.  Moschcowitz.  Ann.  Int.  Med.,  30:  112(5,  June, 
1949. 

Capillary  sclerosis  is  an  invariable  accompaniment  of  the  geneial  sclerotic  process  that 
affects  the  vascular  system.  When  the  main  artery  of  an  organ  is  affected  by  arteriosclero- 
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sis,  the  dist  al  capilhiries  reveal  capillar}'  sclerosis.  This  has  been  demonstrated  in  the  lungs, 
the  pancreas  and  the  kidneys.  When  the  main  vein  of  an  organ  is  affected  by  a  phleboscle- 
rosis,  the  proximal  capillaries  also  show  capillary  sclerosis.  This  has  been  demonstrated  in 
the  liver  when  the  hepatic  vein  reveals  sclerosis  and  in  the  spleen  when  the  splenic  and 
portal  veins  show  sclerosis.  Evidence  has  been  submitted  to  show  that  arterial  and  venous 
hypertension  within  these  vessels  is  the  cause  of  the  sclerotic  process.  In  the  pancreas  and 
kidney  a  decrescent  capillary  sclerosis,  that  is  unassociated  with  hypertension,  may  occur. 
We  have  reason  to  believe  that  this  is  the  result  of  prolonged  normal  intraarterial  tension, 
since  it  is  associated  with  the  decrescent  arteriosclerosis  of  advanced  years.  A  decrescent 
venocapillary  sclerosis  is  probably  impossible,  since  venous  pressures  are  low  and  even 
under  abnormal  conditions  never  approach  the  normal  systemic  arterial  pressures.  We 
have  not  observed  decrescent  capillary  sclerosis  in  the  lung  for  the  same  reason,  since  the 
pressure  in  the  pulmonary  artery  is  only  one-sixth  that  within  the  aorta.  In  the  organs 
affected  by  arteriosclerosis,  the  distal  capillary  sclerosis  is  the  result  of  forward  intra- 
vascular pressure;  in  those  with  phlebosclerosis,  the  proximal  capillary  sclerosis  is  the 
result  of  backward  pressure.  The  capillary  sclerosis  affects  the  function  of  these  organs  to 
a  greater  or  lesser  extent.  Teleologically,  the  early  phases  of  capillary  sclerosis  represents 
a  compensatory  adaptation  to  the  prolonged  arterial  and  venous  hypertension.  In  the  later 
phases,  the  decompensating  effects  of  the  exaggerated  phases  of  the  lesions  upon  the  func- 
tion of  each  organ  have  been  outlined. 

Vitamin  Bf,  Deficienc]/  in  the  Syrian  Hamster.  G.  Shwartzman,  and  L.  Strauss.  J.  Nu- 
trition, 38:  131,  June,  1949. 
Male  weanling  Syrian  hamsters  were  maintained  on  a  purified  diet  deficient  in  vitamin 
Bo.  This  led  to  arrest  of  growth  after  a  depletion  period  of  2  to  3  weeks,  diminished  food 
and  water  intake,  progressive  malnutrition,  muscular  weakness  and  changes  of  the  fur. 
Increased  quantities  of  xanthurenic  acid  were  found  in  the  urine.  The  deficient  animals 
did  not  survive  beyond  12  to  13  weeks.  Autopsy  showed  loss  of  fat  tissue  and  marked  atrophy 
of  the  lymphoid  tissues,  notably  the  thymus,  even  when  malnutrition  was  mild.  There  was 
arrest  of  sexual  maturation  and  bone  growth.  Pair-fed  controls  receiving  50  mg  pyridoxine 
HCl  daily  showed  arrest  of  growth  and  atrophy  of  lymphoid  tissues,  but  failed  to  develop 
fur  changes,  muscular  weakness,  or  cachexia.  Controls  fed  ad  libitum  and  receiving  daily 
50  mg  of  pyridoxine  HCl  showed  good  growth  and  nutrition  and  normal  activity.  Their 
fur  was  normal  and  there  was  no  atrophy  of  the  lymphoid  tissues.  Upon  treatment  of  the 
deficient  animals  with  daily  injections  of  50  mg  of  pyridoxine  HCl  after  a  depletion  period 
of  91  weeks,  there  were  in  most  animals  resumption  of  appetite  and  growth,  deposition  of 
fat  and  general  return  to  normal  behavior  and  appearance.  Fur  changes  were  repaired 
within  one  week  of  treatment.  A  single  injection  of  pyridoxine  HCl  seemed  to  bring  about 
similar  results,  the  effect  lasting  for  about  2  weeks.  Although  the  presence  of  unsaturated 
fatty  acids  in  the  diet  seemed  to  delay  the  onset  of  deficiency  symptoms,  the  addition  of 
corn  oil  to  the  diet  of  animals  in  an  advanced  state  of  depletion  did  not  have  any  beneficial 
effect. 

Acute  Coronary  Occlusion  Simulating  Acute  Abdominal  Disease.  L.  E.  Field,  L.  Pordy, 
AND  A.  M.  Master.  N.  Y.  State  J.  Med.  49:  1419,  June,  1949. 
Four  cases  of  acute  coronary  occlusion  with  the  clinical  picture  of-aeutemt^a -abdominal 
disease  are  reported.  Three  patients  had  pain  entirely  confined  to  the  abdomen.  In  each 
instance  the  diagnosis  was  made  by  the  electrocardiogram.  Such  atypical  clinical  patterns 
are  prone  to  develop  in  hyposensitive  individuals.  The  site  of  the  myocardial  infarct, 
anterior  or  posterior,  had  no  bearing  on  abdominal  reference.  Not  only  may  acute  coronary 
occlusion  simulate  abdominal  disease,  but  the  converse  occurs — abdominal  disease  may 
clinically  resemble  acute  coronary  occlusion  and  produce  electrocardiographic  changes 
characteristic  of  acute  coronary  insufficiency.  An  electrocardiogram  should  be  taken  early 
in  every  instance  of  acute  upper  abdominal  symptoms  before  subjecting  patients  to  strenu- 
ous diagnostic  procedures  or  operation. 
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An    Evnhiation    of    the    Mumps    Skin-'J'esl    in    Pediatric    Practice.    A.    L.  Fi.okman, 
A.  10.  Fischer,  and  R.  E.  Moi-oshok.    Bull.  Now  York  Ac.ul.  Med.  25:  411,  July  1949. 
It  is  concluded  that  although  the  test  is  useful  in  deteiniining;  susceptibility  to  mumps, 
a  ])ositive  skin  reaction  is  not  the  .sole  indicator  ol'  resistance. 

Experience  With  The  Kolff  Artificial  Kidney.  A.  P.  Fishman,  I.  G.  Kuooi',  II.  K.  Lkiter, 
A.  Hyman,  and  H.  Evans.  Am.  J.  Med.,  7:  15,  July,  1949. 
Six  p<atients  were  treated  for  acute  renal  insufficiency  by  the  Kolff  Artificial  Kidney. 
One  patient  was  treated  twice  and  is  one  of  the  two  patients  who  recovered.  The  other 
patients  were  treated  late  in  the  course  of  their  uremia  and  served  to  indicate  the  lack  of 
value  of  the  apparatus  when  irreversible  changes  have  occurred.  The  early  application  of 
the  apparatus  to  patients  in  uremia  makes  it  difficult  to  evaluate  the  contribution  of  the 
dialysis  to  the  recovery  of  the  patient.  The  incidence  and  anticipated  time  of  spontaneous 
recovery  from  acute  renal  insufficiency  is  stressed.  The  rejjort  includes  detailed  experi- 
ences with  massive  heparin  therai)y  and  a  criti(}ue  of  advocated  regimens  for  the  manage- 
ment of  acute  renal  disease. 

Feeding  Problems  of  Psychogenic  Origin.  A  Survey  of  the  Literature.  Edward  Lehman. 
Psychoanalyt.  Study  Child.,  3/4:  461,  1949. 
Psychogenic  disorders  of  feeding  may  occur  almost  immediately  after  birth.  During 
infancy,  change,  including  the  introduction  of  new  foods  and  particularly  weaning,  may 
induce  an  emotional  reaction  against  eating.  The  apjjetite  of  a  child  is  affected  by  his  emo- 
tions and  l)v  his  attitude  towards  the  person  who  feeds  him.  E.xcessive  attempts  to  force 
food  by  an  oversolicitous,  rejecting  parent  may  result  in  anore-xia  or  dawdling,  whereas 
the  "self-selection"  of  foods  by  the  child  and  the  "self-demand  schedule"  for  the  infant 
minimizes  difficulties.  The  love  relationship  between  the  mother  and  baby  finds  expression 
in  the  act  of  breast  nursing.  Later  in  life,  eating  may  be  regarded  as  a  sexual  act  and  its 
inhibition  may  result  in  anorexia  nervosa,  eating  phobias  and  other  syndromes.  Marked 
overeating  and  oljesity  may  also  be  caused  by  psychic  factors.  Oral  satlism,  often  directed 
at  a  parent,  may  result  in  anorexia  because  eating  is  unconsciously  equated  with  canni- 
balism. Masochistic  attitudes  with  unconscious  attempts  at  self-punislunent  and  suicide 
may  produce  poor  eating.  The  suppression  of  oral  activities,  for  example  thumbsucking, 
or  of  oral  character  traits,  may  cause  an  inhibition  of  eating.  A  displacement  to  the  oral 
zone  of  the  phenomena  of  another  zone,  particularly  the  anal,  may  produce  eating  disorders. 
In  the  attitude  toward  individual  foods  suggestion  and  associations  play  a  role,  but  a  fre- 
quent factor  may  be  a  symbolic  significance  unconsciously  attributed  to  particular  foods 
because  of  their  appearance  and  jjhysical  properties.  A  fantasy  of  contamination  may  cause 
the  rejection  of  food.  Various  possibilities  of  food  symbolism  are  enumerated  with  the  aid 
of  the  availal)le  literature.  Unconscious  attitudes,  sometimes  opposite  poles  of  the  same 
psychic  complex,  may  be  expressed  syml)oIicall\-  by  food  cravings  and  aversions.  Sometimes 
aversions  may  result  from  repressed  cannibalistic  tendencies. 

Should  the  Community  Get  its  Bill  in  Advance,'    M.  R.  Steinberg.    Modern  Hospital,  73; 
64.  July,  1949. 

An  idea  embodying  a  new  type  of  financial  therapy  for  voluntary  hos]>itals  with  limited 
reserves  suffering  from  recurrent  year-end  deficititis  is  set  forth  in  this  article  with  an  affirm- 
ative reply  to  its  title.  .Mthough  it  has  never  before  been  done,  such  hospitals  can  get  the 
community  to  pay  in  advance,  the  author  holds,  by  a  drive  for  funds  "not  only  to  wipe  out 
the  accumulated  deficit  and  to  accomplish  the  usual  purjioses  l)ut  also  to  ])ay  the  estimated 
expenses  for  a  period  of  at  least  one  year."  An  outline  is  offered  of  a  method  for  pre-deter- 
mining  tlie  (|uantity  of  service  to  be  provifled  within  the  limits  of  the  accumulated  fund. 

Hypermetabolism  without  Hyperthyroidism.    S.  Silver,  p].  B.  Crohn  and  P.  Porto.  Bull. 
N.  Y.  Ac.  Med.,  25:  441,  July,  1949. 
It  is  an  accepted  fact  that  there  are  clinical  conditions  in  which  the  basal  metaljolic 
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rate  is  elevated  in  spite  of  the  fact  that  none  of  the  features  of  hyperthyroidism  is  present. 
Clinicians  have  known  for  a  long  time  that  many  of  the  patients  suffering  from  hyperten- 
sion, polycythemia,  leukemia,  malignant  lymphomas,  generalized  or  local  malignant 
growths,  Paget's  disease  of  the  bones,  and  other  diseases  frequently  present  an  elevation 
of  the  basal  metabolic  rate.  It  is  also  well  recognized  that  these  patients  do  not  present 
the  classical  signs  of  hyperthyroidism  and  the  pathological  changes  in  the  thyroid  gland 
do  not  suggest  the  typical  hyperplasia  and  other  alterations  of  Graves'  disease.  We  have 
attempted  to  study  thyroid  function  in  this  group  of  patients  with  elevated  basal  metabolic 
rates  by  determining  the  level  of  the  non-dialyzable  (protein-bound)  blood  iodine  and  the 
urinary  excretion  of  tracer  doses  of  1-131.  Both  of  these  methods  show  constant  changes 
in  hyperthjToidism.  In  this  disease  the  "hormone"  iodine  is  consistently  elevated  in  the 
blood  and  the  urinary  excretion  of  tracer  doses  of  1-131  is  reduced  due  to  the  increased 
avidity  of  the  thyroid  gland  for  iodine.  In  a  series  of  over  100  consecutive  patients  suffer- 
ing from  the  diseases  outlined  above  whose  metabolic  ratse  were  elevated  and  who  presented 
no  clinical  signs  of  Graves'  disease,  the  blood  iodine  levels  were  determined  in  all  and  the 
1-131  excretion  in  some.  Without  exception,  the  blood  iodine  levels  and  1-131  excretion 
were  normal  in  spite  of  very  marked  elevations  of  the  basal  metabolic  rate.  Thus,  in  hyper- 
metabolic  states  not  due  to  hyperthyroidism,  the  function  of  the  thyroid  gland  is  normal 
as  measured  by  the  level  of  the  protein-bound  blood  iodine  and  the  urinary  excretion  of 
1-131.  The  increased  metabolism  in  these  disorders  is  apparently  not  mediated  through 
the  thyroid  gland. 

(Note:  The  foregoing  abstract  covers  also  an  article  on  the  same  topic  by  the  same  au- 
thors, published  in  the  Arch.  Int.  Med.,  85:  479,  March,  1950.) 

Treatment  of  Pertussis  ivith  Polymyxin  B  (Aerosporin) .  S.  Kaplan,  A.  E.  Fischer  and 
J.  L.  KoHN.  J.  Pediat.,  35:  49,  July,  1949. 
Polymyxin  B,  an  antibiotic  shown  to  be  effective  against  a  wide  variety  of  gram-negative 
organisms,  was  used  in  84  cases  of  pertussis.  It  was  given  intramuscularly  in  a  dosage  of  4.8 
mg.  per  kilogram  of  body  weight  per  day,  (66  cases)  and  by  aerosol  inhalation  in  a  daily 
dosage  of  60  per  cent  of  estimated  intramuscular  dose  (18  cases).  Blood  levels  obtained  were 
many  times  the  calculated  sensitivity  range.  Positive  nasopharyngeal  cultures  were  ob- 
tained, however,  in  10  to  21  cases  during  and  after  treatment.  In  the  patients  grouped 
clinically  as  severely  and  moderately  ill,  12  of  36  seemed  improved;  the  course  in  the  re- 
mainder was  unchanged.  Fever,  lethargy,  irritability  and  anorexia  occured  in  90  per  cent 
of  the  patients  given  intramuscular  therapy.  Transient  albuminuria  and  red  and  white 
cells  in  the  urine  occured  in  50  per  cent  of  this  group.  The  incidence  of  these  findings  was 
much  lower  in  those  patients  who  received  the  drug  by  aerosol,  perhaps  due  to  the  lower 
dosage.  Because  of  the  failure  to  obtain  a  significant  improvement  and  because  of  toxicity, 
the  routine  use  of  Polymyxin  B  in  pertussis  does  not  seem  warranted  at  this  time. 

The  Incidence  of  Valvular  Heart  Disease  In  People  Over  Fifty  and  Penicillin  Prophylaxis  of 
Bacterial  Endocarditis.  P.  A.  Lichtman,  M.D.  and  A.  M.  Ma.ster,  M.D. 
Penicillin  prophylaxis  prior  to  and  following  operative  and  diagnostic  procedures  may 
obviate  the  development  of  bacteremia  and  bacterial  endocarditis.  Not  only  Rheumatic, 
but  any  type  of  heart  disease  which  produces  damage  of  endocardial  tissues,  particular 
valvular,  may  predispose  to  bacterial  endocarditis  during  post  operative  bacteremia.  A  vast 
variety  of  instrumental  diagnostic  procedures  and  operations  which  either  traumatise 
mucous  membranes  or  facilitate  the  entrance  of  bacteria  into  the  blood  stream  include  (in 
brief  summary)  bronchoscopy;  operative  and  diagnostic  procedures  of  the  genitourinary 
tract,  gastrointestinal  tract  and  pelvis;  otorhinolaryingological  and  dental  procedures. 
Since  endocardial  damage  is  quite  frequent,  as  shown  in  406  consecutive  autopsies  in  pa- 
tients 50  years  old  or  older,  antibiotic  prophylaxis  may  obviate  development  of  bacteremia 
and  bacterial  endocarditis. 
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Shidies  on  Inclusion  Bodies  I.  Acid-faslness  of  Nucledr  Inclusion  Bodies  that  are  Induced 
hij  Ingestion  of  Lead  and  Bismuth.  jVI.  Wachstein.  Am.  J.  Clin.  Path.,  1!):  608,  July, 
1949. 

V'iirious  types  of  iiicliisioii  bodies  were  ('xainined  with  the  Ziehl-Xeelseii  teeliiiic  for  acid- 
fastness.  Among  those  examined,  only  inclusion  bodies  produced  by  the  ingestion  of  bismuth 
and  lead  were  found  to  be  acid-fast.  Aside  from  the  possible  significance  as  to  their  lipoid 
content,  the  Ziehl-Neelsen  stain  is  a  convenient  method  for  the  easy  demonstration  of 
these  inclusion  bodies. 

Vertical  Nystagnms  on  Direct  Forward  Gaze  With  Vertical  Oscillopsia.  M.  B.  Bender  and 
W.  F.  Gorman.  Am.  J.  Ophth.,  32:  967,  July,  1949. 
Two  cases  of  vertical  nystagmus  on  direct  forward  gaze  are  described  in  chronic  alco- 
holics with  diffuse  disease  of  the  brain,  spinal  cord  and  peripheral  nerves.  The  patients 
complained  of  visual  images  bobbing  up  and  down,  or  vertical  oscillopsia.  Then  nystagmus 
gradually  disappeared,  as  did  their  oscillopsia.  Intravenous  barbiturates  (which  produce 
nystagmus  in  a  normal  individual)  and  intravenous  alcohol,  temporarily  abolished  their 
nystagmus  and  oscilloi^sia.  Oscillopsia  apjiears  in  acquired  nystagmus  and  not  in  congenital 
nystagmus.  Vertical  nystagmus  is  a  sign  of  disease  of  the  brain  stem  or — less  commonly — 
of  the  midline  structures  of  its  cerebellum. 

The  Incidence  of  Valvular  Heart  Disease  in  People  Over  Fifty  and  Penicillin  Prophylaxis  of 
Bacterial  Endocarditis.  P.  A.  Lichman  and  A.  M.  Master.  N.  Y.  State  J.  Med., 
49:  1693,  July,  1949. 

Penicillin  prophylaxis  prior  to  and  following  operative  and  diagnostic  procedures  may 
obviate  the  development  of  bacteremia  and  bacterial  endocarditis.  Not  only  rheumatic, 
but  any  type  of  heart  disease  which  produces  damage  of  endocardial  tissues,  particular 
valvular,  may  predispose  to  bacterial  endocarditis  during  post  operative  bacteremia.  A 
vast  variety  of  instrumental  diagnostic  procedures  and  operations  which  either  traumatise 
mucous  membranes  or  facilitate  the  entrance  of  bacteria  into  the  blood  stream  include  (in 
brief  summary)  bronchoscopy;  operative  and  diagnostic  procedures  of  the  genitourinary 
tract,  gastrointestinal  tract  and  pelvis;  otorhinolaryingological  and  dental  procedures. 
Since  endocardial  damage  is  quite  frequent,  as  shown  in  406  consecutive  autopsies  in  pa- 
tients 50  years  old  or  older,  antibiotic  j)rophylaxis  may  obviate  development  of  bacteremia 
and  bacterial  endocarditis. 

Massive  Stillxnnidinc  Therapy  of  Multiple  Myeloma.  Report  of  a  Case.  R.  A.  Haedicke 
AND  E.  M.  Greenspan.  Am.  J.  Clin.  Path.,  19:  634,  July,  1949. 
Massive  stilbamidine  therapy  by  intravenous  infusion  in  a  patient  with  diffuse  multiple 
myeloma  produced  rapid  symptomatic  remission  of  generalized  bone  pain.  A  total  of  14.86 
Gm.  was  administered  during  a  9-month  period  without  producing  any  evident  visceral 
toxicity.  Basophilic  cytoplasmic  inclusion  bodies  were  produced  in  approximately  50  per 
cent  of  the  m.yeloma  cells  during  a  2-month  period.  The  patient  survived  for  23  months 
from  the  onset  of  symptoms  and  15  months  after  treatment  was  begun. 

Recent  Experiences  with  the  Corkscreiv  Boll  in  Fractures  of  the  Hip.  R.  K.  Lippmann.  Am. 
J.  Surg.,  78:  54,  July,  1949. 
Despite  the  many  advances  in  the  therai\v  of  intracapsular  fractures,  non-union  con- 
tinues common  even  in  the  presence  of  complete  viability  of  the  capital  fragment.  The 
reserve  strength  of  routine  fixative  devices  is  small  and  if  stronger  fixation  were  available, 
non-union  would  be  less  frequent.  The  corkscrew  bolt,  properly  applied,  provides  additional 
strength  to  the  fixation.  Proper  application  of  the  corkscrew  bolt  entails  the  production 
and  maintenance  hy  the  device  of  a  firm  impaction  of  \  inch,  without  which  t*he  instrument 
holds  no  more  securely  than  other  routine  devices.  In  the  insertion  of  the  corkscrew  bolt, 
the  importance  of  high  insertion  is  emphasized.  Insertion  more  than  J  inch  below  the  vastus 
ridge  entails  the  risk  of  pulling  the  capital  fragment  down  rather  than  into  valgus  and 
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favorable  position.  Since  the  objective  is  to  secure  maximum  strength  and  since  the  porosity 
of  the  bone  is  very  variable,  it  is  wise  to  employ  2  corkscrew  bolts  instead  of  1,  thus  pro- 
viding an  extra  margin  of  safety.  In  the  patients  treated  according  to  this  plan,  failures  to 
heal  have  occurred  only  in  the  presence  of  total  necrosis  of  the  capital  fragment.  Since  the 
incidence  of  total  necrosis  was  low,  the  healing  rate  attained  would  appear  to  represent 
the  maximum  potential  of  the  patients  treated. 

The  Mechanism  of  the  Structural  Changes  in  Scoliosis.  A.  Arki\.  J.  Bone  &  Joint 
Surg.,  3:  519,  July,  1949. 
The  problem  in  the  pathogenesis  of  scoliosis  has  been  the  mechanism  by  which  functional 
curves  are  converted  into  structural  curves,  i.e.,  the  mechanism  by  which  bony  wedging 
and  deformity  occur.  An  explanation  is  offered  which  depends  upon  the  fact  that  pressure 
arrests  epiphyseal  growth.  In  the  erect  spine  without  lateral  deviation  the  weight  of  the 
trunk  is  equally  distributed  over  both  the  right  and  left  halves  of  the  growing  vertebral 
body.  Hence  any  inhibition  of  growth  due  to  the  pressure  produced  by  superincumbent 
weight  is  symmetrical.  Once  there  is  a  functional  curve,  then  the  concavity  of  the  curve 
bears  much  more  weight  than  the  convexity;  growth  is  inhibited  and  the  vertebral  bodies 
become  wedged.  As  the  bodies  become  increasingly  wedged,  the  curve  increases,  thus  lead- 
ing to  the  familiar  progressive  deformity  of  scoliosis.  The  convex  side  rotation  which  always 
accompanies  scoliosis  is  shown  to  follow  from  the  tendency  of  the  wedged  vertebra  to  be 
squeezed  out  toward  the  higher  side  due  to  its  shape. 

Ergotamine  Tartrate  and  the  "2-Step"  Exercise  Electrocardiogram  in  Functional  Heart  Dis- 
turbance and  in  Organic  Heart  Disease.    L.  Poedy,  J.  Kolker,  M.  J.  Blumenthal, 
AND  A.  M.  Master.    Bull.  New  York  Acad.  Med.,  25:  445,  July,  1949. 
Patients  with  functional  cardiac  disturbances,  including  chest  pain,  may  present  electro- 
cardiographic abnormalities  (pronounced  RS-T  depressions  and  T-wave  inversions)  after 
the  "2-step"  exercise  test  which  are  indistinguishable  from  those  found  in  organic  heart 
disease.  Ergotamine  tartrate  was  employed  intravenously  in  conjunction  with  "2-step" 
tests  in  10  cases  for  the  objective  differentiation  of  functional  from  organic  heart  involve- 
ment. However,  ergotamine  was  found  to  be  contraindicated  as  a  routine  for  this  purpose 
because  of  its  anginal-provoking  properties.  We  have  substituted  dihydroergocornine 
(DHO-180),  a  newer,  safer  ergot  alkaloid,  in  our  further  investigation  of  this  problem. 

Anal  Eroticism  and  Certain  Anorectal  Syndromes.  E.  Granet  and  E.  Hammerschlag. 
Rev.  Gastroenterol.,  16:  549,  July,  1949. 
Certain  proctologic  syndromes  are  related  to  emotional  tension  states  which  manifest 
themselves  by  projection  through  anal  erotic  impulses.  The  importance  of  the  anal  phase 
of  the  child's  development,  and  the  fixation  or  regression  thereto  in  certain  neurotic  or 
perverted  individuals  is  briefly  considered.  The  psychosomatic  concept  of  mucous  diarrhea, 
hemorrhagic  and  ulcerative  colitis  as  an  expression  of  deep  feelings  of  guilt ,  fear  or  agression 
is  presented.  Similarly  spastic  constipation,  dj'schezia  and  proctalgia  fugax  and  their  role 
as  manifestations  of  "retention  phenomenon"  are  considered.  Neurogenic  pruritis  ani  as 
a  manifestation  of  anal  masturbatory  impulses  is  noted  with  increasing  frequency.  In  this 
group  are  classified  those  anal  masturbators  who  utilize  foreign  bodies  as  the  active  agent. 
Venereal  disease  of  the  anorectum  and  its  widespread  occurrence  in  overt  "anal  fixated" 
homosexual  males  is  assuming  increasing  importance.  Even  in  women,  passive  anal  coitus 
is  not  uncommon  and  must  be  kept  in  mind  as  a  source  of  venereal  disease  of  the  anorectum. 

The  Association  of  Interatrial  Defects  and  Anomalies  of  the  Osseous  System.  B.  S.  Oppen- 
heimer,  N.  S.  Blackman,  and  a.  Gri.shma.v.  Bull.  New^  York  Acad.  ]\Ied.,  25:  442, 
July,  1949. 

The  rare  association  of  interatrial  septal  defects  with  or  without  mitral  stenosis  and 
congenital  osseous  anomalies  is  illustrated  by  5  cases.  The  bony  anomalies  found  were 
achondroplasis,  hypophyseal  dwarfism,  Klippel-Feil  syndrome,  Polydactyly,  syndactyly, 
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polyphalangism,  or  various  coiiibiiiat ions  of  tli('S(>.  Th(>  anomalies  are  congenital  and  may 
he  hereditary  or  familial,  or  both.  The  familial  occurrence  of  the  skeletal  anomalies  indi- 
cates tliat  the  cause  can  hardly  be  ascribed  to  any  intra-uteritic  fault.  The  presence  of  an 
interatrial  septal  defect  in  all  5  cases  suggests  the  lesion  is  rather  of  genetic  than  of  intra- 
uterine origin.  It  may  be  useful  in  the  anatomical  diagnosis  of  a  suspected  congenital 
cardiac  anomaly  to  remember  that  in  the  presence  of  a  gross  congenital  skeletal  anomaly 
an  interatrial  septal  defect  or  Lutembacher's  syndrome  should  be  suspected  before  any 
other  congenital  cardiac  defect. 

Intra-Aiierial  Administration  of  Penicillin  icith  Special  Reference  to  Bone  Marrow  Concen- 
tration. L.  Blum  .\nd  S.  S.  Schneierson.  Arch.  Surg.,  59:  176,  July,  1949. 
The  rationale  of  the  arterial  administration  of  antiseptic  and  other  substances  is  dis- 
cussed. Experimentally,  levels  of  penicillin  in  the  bone  marrow  following  single  intra- 
muscular, intravenous  and  intra-arterial  injections  were  compared.  No  consistent  difference 
with  respect  to  bone  marrow  levels  could  be  demonstrated  between  the  intravenous  and 
and  intra-arterial  route  of  administration.  However,  and  intra-arterial  injection  following 
a  preliminary  intravenous  or  intra-arterial  dose  resulted  in  a  concentration  of  penicillin 
in  the  bone  marrow  far  in  e.xcess  of  that  obtained  by  a  single  injection  of  the  same  total 
dose.  The  application  of  these  observations  to  the  treatment  of  infectious  processes  of 
bones  is  discussed. 

Oxygen  Saturation  of  Sternal  Marrow  Blood  in  Polycythemia  Vera.  B.  M.  Schwartz  and 
D.  St.\ts.  J.  Ciin.  Investigation,  28:  736,  July,  1949. 
Oxygen  content,  capacity,  and  percentage  saturation  of  bone  marrow  blood  were  de- 
termined in  man  in  a  group  of  controls  and  in  patients  with  polycythemia  vera,  anemia, 
and  anoxic  anoxia.  The  limitations  of  the  method  are  discussed.  The  percentage  saturation 
of  bone  marrow  blood  was  greater  and  the  arterial-bone  marrow  blood  oxygen  difference 
was  smaller  in  patients  with  polycythemia  vera  than  in  controls.  These  findings  are  com- 
patible with  either  increased  blood  flow  or  decreased  oxygen  utilization  by  the  marrow  in 
this  disease.  No  significant  differences  were  found  between  anemias  and  controls,  in  a  small 
number  of  cases.  In  patients  with  anoxic  anoxia  the  percentage  saturation  of  bone  marrow 
blood  with  oxygen  was  lower  than  in  the  controls. 

Chorda  Tympani  Nerve  Section  and  Tympanic  Plexectomy .    S.  Rosen.    Arch.  Otolaryng.. 
50:  81,  July,  1949. 

The  chorda  tympanic  nerve  graft  covering  of  the  fenestra  in  surgery  for  otosclerotic 
deafness  was  followed  by  quicker  and  higher  level  hearing  recovery.  Destroying  the  tym- 
panic plexus  relieved  tinnitus  and  deafness  in  some  cases.  These  phenomena  were  explained 
by  Schneider's  theorj'  of  a  primitive  sonic  and  equilibratory  system  derived  from  the 
lateral  line  organs  in  aquatic  vertebrates  and  carried  by  the  7th  and  9th  cranial  nerves. 
According  to  this  theory,  the  chorda  tympani  nerve  (7th)  and  Jacobson's  nerve  (9th)  are 
the  persistent  derivatives  of  these  nerves  in  man.  After  cutting  the  chorda  tympani  and 
Jacobson's  nerves,  patients  with  tinnitus,  vertigo,  and  deafness  (Menieres')  have  been 
relieved. 

Roentgenologic  Control  of  Ureteral  Calculi  on  the  Operating  Table.  E.  Newman  and  L. 
Narins.  Am.  J.  Roentgenol.,  62:  113,  July,  1949. 
A  method  is  described  whereby  a  full  sized  (14  x  17")  scout  film  of  the  abdomen  may  be 
taken  under  sterile  precautions  when  the  patient  is  on  the  operating  table,  in  either  the 
AP  or  lateral  prone  positions.  The  usefulness  of  this  method  in  the  surgery  of  renal  and 
ureteral  calculi  is  indicated. 

Hemophilioid  Disease.    A  Hemorrhagic  Disease  with  Prolonged  Coagulation  Time  and  a 
Circulating  Anticoagulant .    Report  of  a  Case  in  a  female.    0.  Herman  Dreskin  and 
Nathan  Rosenthal.    Bull.  New  York  Acad.  Med.,  25:  457,  July,  1949. 
A  30  year  old  white  female  developed  a  hemophilia-like  disease  associated  with  a  circu- 
lating anticoagulant.  This  is  the  11th  reported  case,  and  the  3rd  in  a  woman.  The  anti- 
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coagulant  factor  was  confiiicd  to  the  pseudoglobin  fraction  of  the  plasma.  The  anticoagulant 
was  thermostable,  and  non-dialyzable.  The  anticoagulant  was  directly  antagonistic  to 
anti-hemophilic  gloliulin  (Fraction  I  of  Cohn).  The  patient's  plasma  was  deficient  in  throm- 
boi)lastin;  there  was  no  increase  in  antithronibin,  conversion  of  i)rothrombin  was  normal, 
and  factor  VI  of  Owren  was  present.  The  hemorrhagic  phenomena  did  not  respond  to  lilood 
transfusions,  protamine,  serum,  or  antihemophilic  globulin.  The  patient,  nevertheless, 
made  a  gradual  clinical  recovery,  although  the  coagulation  time  remained  markedly  pro- 
longed (76  minutes). 

Special  Assistants  for  Administrators.    M.  R.  Steinberg.    Hospitals,  23:  39,  August,  1949. 

The  hiring  of  short-term  special  assistants  to  handle  isolated,  non-recurring  management 
tasks  that  require  immediate  attention  is  recommended  for  hospital  administrators  who 
can't  get  around  to  them  themselves  and  whose  budgets  rule  out  added  permanent  help  on 
the  supervisory  level. 

Although  the  author  cites  the  work  at  Mount  Sinai  Hospital  of  two  j'oung  physicians 
retained  on  a  temporary  basis  who  solved  the  problems  of  penicillin  control  and  public 
blood  bank  supervision,  he  emphasizes  that  for  many  management  tasks  lay  assistants  might 
serve  an  administrator's  purposes  with  equal  effect. 
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OPERATION  FOR  CORONARY  ARTERY  DISEASE* 

CLAUDE  S.  BECK,  M.D. 

Professor  of  Vardiovascuhir  Siirgeri/,  Western  Reserve  University,  Cleveland,  Ulu'o 

DKSCRIPTIOX   OF  THK  OPERATION 

The  operation  is  carried  out  in  two  stages.  The  first  stage  consists  of  the  place- 
ment of  a  free  vein  graft  lietween  the  coronary  sinus  and  the  aorta,  while  the 
second  stage  of  the  operation  consists  of  partial  ligation  of  the  coronary  sinus 
at  the  ostium  of  the  sinus  into  the  right  auricle.  The  purpose  of  the  operation 
is  to  deliver  oxygenated  blood  into  the  myocardium.  We  have  evidence  to  .show 
that  o.xygenated  blood  delivered  into  the  venous  .system  of  the  heart  can  protect 
the  heart  against  occlusion  of  a  major  coronary  artery. 

This  operation  was  developed  on  dogs  by  Doctors  Eugene  Stanton,  William 
Batiuchok,  Eugene  Leiter,  Ferdinand  McAllister,  David  Leighninger,  Richard 
Hahn,  ]\Iaurice  Kim  and  the  author  of  this  report.  The  de\'elopmental  problems 
in  the  surgical  techniciue  will  not  be  discussed  here.  This  operation  introduces 
new  problems  in  the  physiology  of  the  circulation  in  the  heart  and  the  answers 
to  some  of  these  prol^lems  cannot  be  given  at  the  present  time.  Nevertheless, 
the  operation  is  giving  fresh  impetus  to  the  study  of  the  circulation  in  the  heart. 

The  following  is  a  brief  description  of  the  operation.  The  graft  is  taken  from 
the  basilic,  cephalic  or  jugular  vein  either  immediately  before  operation  or  in 
the  afternoon  before  operation. 

The  patient  is  placed  on  the  right  side.  An  intercostal  incision  is  made  on  the 
left  side,  between  seventh  and  eighth  ribs.  The  pericardium  is  opened.  Two 
pieces  of  orlon  are  placed  around  the  coronary  sinus  at  a  point  where  it  enters 
the  right  auricle.  Orion  is  used  because  it  maintains  its  tensile  strength  after 
having  been  in  the  body  se\'ei'al  weeks.  These  orlon  threads  are  tucked  away 
between  pericardium  and  heart  to  be  used  at  the  second  stage  of  the  operation. 
A  special  clamp  is  placed  on  the  coronary  sinus,  and  the  siiuis  is  opened  for  a 
distance  of  about  5  mm.  One  end  of  the  vein  graft  is  sutured  to  the  sinus,  and 
the  clamp  is  remo\-ed  from  the  sinus.  A  site  for  tapping  the  aorta  is  selected, 
and  a  special  clamp  is  applied  to  the  aorta.  The  aorta  is  opened  for  approxi- 
mately 4.5  to  5.0  mm.  The  free  end  of  the  vein  graft  is  sutured  to  the  aorta.  The 
clamp  is  removed  fi-om  the  aorta.  The  pericardium  is  closed  by  sutures.  The 
chest  wall  is  closed  completing  the  first  stage  of  the  operation.  This  can  be 
done  in  approximately  two  and  one  half  houi's. 

The  second  stage  of  the  operation  is  done  three  weeks  after  the  first  stage. 
The  scar  of  the  first  stage  is  incised  and  the  chest  is  reopened.  The  pericardium 
is  opened.  The  orlon  threads  ai'e  picked  up  and  dissected  to  the  point  where  they 
encircle  the  sinus.  A  probe  measuring  2  mm.  in  diameter  is  placed  on  the  sinus, 
and  the  orlon  thread  is  tied  on  the  probe.  The  probe  is  removed.  This  produces 
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partial  occlusion  of  the  sinus.  The  pei'icardium  is  closed.  The  chest  wall  is  closed. 
This,  the  second  stage  of  the  operation,  can  be  done  in  one  and  one  half  hours. 

OBSERVATIONS  AT  OPERATION 

The  first  stage  of  the  operation  provides  a  fistula  from  aorta  through  the  graft 
and  into  the  coronary  sinus.  Most  of  the  blood  escapes  into  the  right  auricle. 
The  flow  is  rapid  as  in  an  arteriovenous  fistula  elsewhere.  A  thrill  is  palpable 
over  the  graft.  In  several  patients  with  coronary  artery  disease,  pink  blood  could 
be  seen  in  the  veins  on  the  posterior  aspect  of  the  heart  at  the  first  stage  of  the 
operation.  This  pinking  of  the  venous  system  became  more  marked  if  the  sinus 
were  occluded  temporarily  by  the  orlon  threads.  This  observation  was  not  made 
in  normal  dogs  with  normal  coronary  artery  inflow.  The  explanation  for  this  is 
not  given  but  the  suggestion  is  made  that  in  patients  the  pressure  in  the  venous 
system  of  the  heart  might  be  reduced  by  the  coronary  artery  inflow  disease.  A 
reduced  pressure  in  the  venous  system  should  encourage  retrograde  flow  from 
the  coronary  sinus  into  its  venous  tributaries.  The  presence  of  coronary  artery 
disease,  therefore,  is  favorable  to  retrograde  flow  in  the  vemn  and  in  this  respect 
to  the  success  of  the  operation  in  patients. 

TESTS  OF  BENEFIT  FROM  THE  OPERATION 

Before  this  operation  was  applied  to  patients  with  coronary  artery  disease, 
it  was  necessary  to  test  its  benefit  on  dogs.  The  test,  worked  out  by  the  author 
and  his  associates  in  the  1932-1942  period,  consisted  of  ligating  the  descending 
ramus  of  the  left  coronary  artery  at  its  origin  in  one  step.  The  artery  was  dis- 
sected out.  No  branches  were  missed.  Aseptic  technique  was  used,  and  the  results 
were  studied  with  the  delayed  deaths  occurring  weeks  later  being  included. 
In  normal  dogs  the  mortality  rate  from  this  ligation  was  70  per  cent  and  the 
recovery  rate  was  30  per  cent.  All  dogs  that  lived  following  ligation  of  the  artery 
showed  a  definite  infarct  in  the  heart.  In  most  specimens  the  infarct  was  large. 
Mortality  and  infai'ction  provided  a  basis  upon  which  benefit  could  be  deter- 
mined. 

The  test  was  applied  to  40  dogs  in  which  arterial  blood  was  directed  into  the 
coronary  sinus,  and  the  coronary  sinus  was  either  completely  or  partially  ligated 
at  its  ostium  in  the  right  auricle.  The  source  of  the  arterial  blood  was  either 
from  the  carotid  artery  or  from  the  aorta  by  way  of  the  vein  graft.  In  this  group 
of  40  dogs,  36  lived  and  4  died  following  ligation  of  the  test  artery. 

For  comparison  the  test  ligation  was  done  in  10  dogs  in  which  the  graft  was 
occluded  by  thrombosis.  These  experiments  were  identical  with  the  others 
except  that  the  graft  was  not  patent.  Seven  died  and  three  recovered.  This  is 
the  same  mortality  rate  as  occurred  in  our  series  of  normal  control  dogs.  In  this 
series  the  mortality  was  70  and  the  recovery  rate  was  30  per  cent.  On  the  basis 
of  40  control  dogs,  there  would  have  been  12  that  lived  and  28  that  died  following 
ligation  of  the  test  artery. 

The  destruction  of  heart  muscle  was  equally  significant.  The  infarcts  in  the 
control  group  were  always  definite  and  fi'eriuently  extensive  involving  the  entire 
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1  hickncss  of  ventricular  wall.  A  i;i'()s,s  iiil'arcl  was  prcscnl  in  ('\'(>rv  specimen 
in  the  control  ,<>r()up.  In  the  (logs  with  a  patent  graft,  a  gi'oss  infai'ct  was  absent, 
in  over  lialf  of  the  specimens.  In  most  of  the  other  specimens  the  amount  of 
destruction  was  limited  to  rather  small  areas.  It  was  also  p(jssihle  to  make 
these  ligations  without  significant  changes  in  the  electrocardiogram. 

According  to  these  experiments,  the  operation  protects  the  dog  against  death 
and  against  destruction  of  lieai't  muscle  after  ligation  of  the  descending  i-amus 
of  the  left  coronary  artery.  Pi-oteetion  against  mortality  and  protection  against 
infarction  are  the  two  factors  upon  which  the  operation  is  based.  It  seems  reason- 
able to  assume  that  oxygenated  blootl  must  enter  the  capillary  bed  of  the  myo- 
cardium where  oxygen  exchange  is  possible.  If  this  does  not  occiii'  how  could 
these  two  pi'otections  be  explained?  This  is  indirect  evidence  that  blood  enters 
the  capillary  bed  but  it  appears  to  be  the  only  assumption  that  can  be  made. 

It  might  be  stated  that  additional  coronary  arteries  were  ligated  and  the  dogs 
were  active  and  appeared  to  be  in  good  health.  In  tw^o  dogs  all  coronary  arteries 
were  occluded  except  the  septal  branch.  In  one  all  coronary  arteries  were  occluded 
except  the  circumflex  artery  which  was  occluded  to  a  lumen  of  1.5  mm.  We  did  one 
experiment  in  which  all  coronary  arteries  were  occluded  and  the  heart  kept  beat- 
ing for  35  minutes.  There  was  considerable  mortality  in  accomplishing  these 
extensive  occlusions  but  the  fact  remains  that  it  was  possible  to  make  these 
accomplishments.  In  our  opinion  such  accomplishments  as  these  are  not  possibe 
in  the  normal  luiprotected  heart. 

Additional  evidence  that  blood  flows  in  a  retrogi'ade  direction  and  probably 
through  the  capillary  bed  is  given  by  the  following  experiment  which  was 
repeated  in  several  observations.  The  circumflex  artery  is  dissected  free  and  the 
proximal  end  is  ligated  in  a  dog  in  Avhich  both  stages  of  the  operation  had  been 
previously  done.  The  flow  from  the  distal  end  of  the  severed  artery  is  observed. 
When  the  graft  from  the  aorta  to  coronary  sinus  is  clamped  off  this  blood  from 
the  severed  artery  is  red  and  flows  in  small  amount.  It  is  arterial  l)loo(l  which 
no  doubt  entei's  the  ciiciniiflex  artery  from  other  coronary  arteries  l)y  way  of 
intercoronary  charniels.  W  hen  the  graft  is  open  so  that  red  blood  enters  the  sinus 
from  the  aoi-ta  then  the  I'etrograde  flow  from  the  sevei'ed  circumflex  artery  is 
blue.  It  flows  in  large  amount  and  can  buikl  up  a  higher  pressiu'e.  This  observa- 
tion was  first  made  hy  Hahn  in  our  laboratory.  The  retrograde  flow  is  augmented 
because  of  acjrtic  inflow  fi'om  gi'aft.  It  is  blue  because  the  oxygen  has  been  taken 
out  of  it  and,  in  order  foi'  this  to  occur,  it  must  have  traversed  a  capillary  bed 
where  oxygen  exchange  is  possible.  We  belie\-e  that  this,  together  with  the 
demonstrated  protection  against  mortality  and  infarction,  is  strong  e\'idence 
that  red  blood  can  tra^'erse  the  capillary  bed  in  a  i'etrograde  direction  where  it 
is  beneficial.  Along  with  this  increased  retrograde  flow  from  the  graft  there  is 
some  electrocardiographic  e\'idence  of  impro\  ement  when  the  graft  is  open. 

THE  SIDE-EFFECTS  OF  THE  OPER.\TION 

The  operation  involves  an  arterio-venous  fistula  l)y  leaving  the  ostium  of  the 
coronaiy  sinus  partially  open.  In  our  experiments  the  sinus  was  reduced  to  a 
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lumen  of  approximately  3.0  to  3.5  mm.  In  patients  with  coronary  artery  disease, 
the  lumen  was  reduced  to  aliout  2  mm.  A  considerable  ([uantity  of  blood  can 
flow  through  such  an  opening,  Init  it  would  appear  that  the  flow  is  not  great 
enough  to  produce  clinical  manifestations  of  a  fistula  except  that  of  a  murmur. 
This  aspect  of  the  operation  will  bear  further  obser\-ation.  One  might  expect 
the  development  of  an  extensive  drainage  by  way  of  the  anterior  cardiac  veins 
and  by  way  of  the  middle  cardiac  \-ein.  The  anterior  cardiac  ^•eins  enter  directly 
into  the  right  auricle.  The  middle  cardiac  vein  enters  the  coronary  sinus  between 
the  orlon  ligature  and  the  auricle  so  that  it  is  not  partially  occluded.  Our  ob- 
servations on  this  point  are  based  upon  the  expeiimental  work.  We  expected  to 
find  large  drainage  channels.  In  general  these  drainage  channels  did  not  appear 
to  become  an  important  runoff  for  blood.  In  our  experiments  to  date,  the  arterio- 
venous fistula  effect  has  not  been  a  problem,  but  it  remains  a  subject  for  study 
in  patients. 

There  were  three  complications  which  could  have  prevented  the  satisfactory 
development  of  the  operation.  These  were  1)  hemorrhage  into  the  heart  muscle, 
2)  thrombosis  in  the  graft,  and  3)  intimal  thickening  of  the  veins  of  the  heart. 
All  three  of  these  complications  were  met  in  the  same  way,  namely,  by  making 
the  operation  into  a  two  stage  procedure  and  by  pro\-iding  an  exit  for  blood  by 
only  partially  occluding  the  coronary  sinus.  A  stagnant  flow  of  blood  must  be 
avoided.  The  flow  thi'ough  the  graft  and  veins  must  be  active.  The  walls  of  the 
veins  thicken  after  they  are  exposed  to  the  increased  pressure  produced  i\v  the 
first  stage  of  the  operation  and  the  veins  tolerate  the  pressure  satisfactorily  when 
the  pressure  is  further  increased  by  the  second  stage  of  the  operation.  After  the 
veins  have  been  exposed  to  the  pressure  of  arterial  inflow,  they  take  on  the 
appearance  of  arteries. 

APPLICATION  TO  PATIENTS  WITH  CORONARY  ARTERY  DISEASE 

This  aspect  of  the  work  is  divided  into  an  early  and  a  late  period.  In  the  early 
period,  dating  approximately  from  January  1948,  to  December,  1950,  only  pa- 
tients who  were  entirely  or  almost  entirely'  incapacitated  from  work  were  accepted 
foi-  operation.  These  patients  showed  extensive  and  irreversible  damage  in  the 
heart.  Xo  doubt  most  of  them  were  poor  risks  for  any  operation  and,  indeed, 
the  damage  in  the  heart  muscle  in  some  of  these  patients  was  such  as  to  make 
questionable  the  degree  of  l)enefit  that  might  huve  taken  place  if  the  patient 
had  recovered  from  the  operation.  In  this  group  of  12  patients  there  were  8 
deaths  and  4  recoveries.  Another  factor  in  mortality  in  this  group  of  patients, 
aside  from  extensive  disease,  was  the  technical  aspects  of  the  operation.  Regard- 
less of  the  experimental  background  the  operation  on  patients  had  to  be 
developed:  there  were  problems  which  had  to  be  solved,  and  experience  was 
necessary  for  their  solution.  In  the  late  period,  beginning  December  1950,  there 
have  been  28  patients  operated  upon.  In  this  series  there  were  23  recoveries 
and  5  deaths,  a  mortality  rate  of  18  per  cent.  Four  of  the  Ave  patients  who 
died  had  advanced  degenerative  disease  and  were  completel.y  or  almost  com- 
pletely incapacitated.  The  fifth  patient  who  died  had  unexplained  necrosis  of 
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the  Jii'atl,  a  coinplicat ioii  wliicli  we  lind  not  ()l)S('r\(>(l  jjicxiously.  'I'liis  jjalient 
had  little  oi'  no  coronary  artoiy  disease;  extensive  adhesions  between  heart  and 
pericardium  were  present.  It  is  possible  that  a  latent  infection  was  activated. 
Of  the  23  patients  who  reco\'ered  13  liatl  both  stages  of  the  operation  and  two 
have  had  only  the  first  stage  done.  The  graft  was  thrombosed  in  (i  and  the  graft 
was  not  placed  in  two.  In  several  of  these  eight  patients  the  alternate  opei'a- 
tion  was  done.  This  consisted  of  abrasion  of  heart  and  pericardium  with  appli- 
cation of  a  chemical  irritant  to  produce  intercoronary  communications. 

In  these  patients  the  period  of  time  is  not  sufficient  to  enable  us  to  make 
clinical  evaluation.  So  far  the  results  appear  to  be  or  actually  are  favoral)le.  A 
number  of  these  patients  are  quite  enthusiastic  about  the  result  of  the  procedure. 
They  get  satisfaction  in  describing  their  improvement  and  they  urge  other 
patients  to  have  the  operation  done.  The  importance  of  scientific  measurements 
of  the  results  is  recognized  and  such  measurements  will  be  carried  out.  In  making 
clinical  appraisal  one  can  err  in  either  direction  and  this  is  to  be  avoided.  Both 
time  and  additional  experience  are  necessary  to  detei'mine  the  benefit  of  this 
operation  on  patients. 

CONCLUSIONS 

An  operation  for  coronary  artery  disease  is  described.  The  development  of 
this  operation  reciuired  years  of  experimental  work.  The  benefit  of  the  operation 
has  been  tested  and  measured  on  dogs  and  was  found  to  be  significant.  The 
application  to  patients  has  been  made  with  considerable  mortality  in  bad  i-isk 
patients,  but  with  more  acceptable  mortality  in  patients  who  are  not  completely 
incapacitated.  The  operation  on  patients  has  not  been  completely  developed. 
The  problem  of  thrombosis  exists  in  some  cases.  No  doubt,  this  obstacle  can 
be  overcome.  Another  problem  is  to  determine  the  results  obtained  in  patients 
and  to  find  out  whether  the  benefit  to  the  dog  can  be  duplicated  in  the  patient 
with  coi'onary  artery  disease.  In  order  to  accomplish  this,  the  operation  will 
have  to  he  done  on  a  larger  number  of  patients. 


THE  SIGNIFICANCE  OF  THE  HETEROTRANSPLANTABILITY 
OF  HUMAN  CANCER* 


A  Summary 

HARRY  S.  N.  GREENE,  M.D. 
[Xew  Haven,  Conn.] 

FoUowiiii;;  the  tlemonstration  that  human  cancer  possessed  the  abihty  to 
slu■vi^•e  and  to  grow  in  animals  of  alien  species  (1,2  and  3),  a  series  of  investiga- 
tions was  instituted  in  an  attempt  to  determine  the  significance  of  this  property. 
The  investigations  to  he  reported  concern  its  specificity  and  were  designed  to 
answer  two  questions:  first,  whether  the  ability  to  grow  in  foreign  hosts  was 
limited  to  cancer  or  shared  by  other  tissues;  and  second,  whether  or  not  the 
property  represented  a  general  and  essential  attribute  of  cancer.  The  first  series 
of  experiments  involved  the  testing  of  various  tissue  states  and  a  comparison 
of  their  transplantation  reactions  with  those  of  cancer,  Avhile  the  second  group 
was  concerned  witli  the  heterotransplantability  of  a  large  number  of  human 
cancers. 

In  the  first  series  of  investigations,  the  reactions  of  normal  adult  tissue,  em- 
bryonic tissue,  benign  tumor  tissue  and  cancer  tissue  to  autologous,  homologous 
and  heterologous  transfer  were  determined.  The  anterior  chamber  of  the  eye 
and  the  brain  were  used  as  transplantation  sites,  and  although  differences  in 
the  incidence  of  takes  and  rate  of  growth  occurred  in  individual  cases,  the  basic 
factors  determining  the  success  or  failure  of  transplantation  appeared  to  be 
identical  in  both  sites.  All  of  the  tissues  survived  autologous  transfer  (table  I). 
Adult,  embryonic  and  cancer  tissue  grew  on  homologous  transfer,  while  benign 
tumors  and  precancerous  states  failed  to  survive,  and  heterologous  transfer  was 
successful  only  in  the  case  of  embryonic  tissue  and  cancer  (fig.  1). 

Special  significance  is  attached  to  the  fact  that  precancerous  lesions  cannot 
be  transplanted  to  unrelated  animals  of  the  same  species  (homologous  transfer), 
whereas  later  developmental  stages  of  the  same  tumor,  morphologically  char- 
acterized as  cancer,  grow  readily.  For  example,  fragments  of  a  rabbit  breast  papil- 
loma obtained  at  biopsy  are  easily  transplanted  elsewhere  in  the  same  host  or 
to  other  rabbits  bearing  breast  papillomas,  but  always  fail  to  survive  transfer 
to  normal  rabbits.  In  contrast,  at  a  later  stage  of  development  when  the  papil- 
loma has  advanced  to  cancer  and  attained  the  ability  to  invade  and  to  metasta- 
size, transfer  to  normal  animals  is  readily  effected.  It  would  appear  that  growth 
and  development  of  the  papilloma  are  dependent  on  factors  resident  in  the 
natvu'al  host  or  in  other  animals  bearing  similar  tumors  and  that  such  factors 
are  not  present  in  normal  animals.  Growth,  therefore,  does  not  occvu'  in  normal 

*  The  investivations  reported  in  this  lecture  were  supported  by  grants  from  the  Jane 
Coffin  Childs  Memorial  Fund  for  Medical  Research,  The  American  Cancer  Society,  The 
National  Cancer  Institute,  of  the  National  Institutes  of  Health,  Public  Health  Service, 
the  David,  .Josephine  and  Winfiold  Hainl  Foundation,  and  the  Spanel  Foundation. 
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animals,  hut  willi  conl  iiuicil  (Icxclopincul  the  lunuir  Ix'coincs  iiKlcpcndciil  ol' 
these  factors  and  will  firow  in  normal  animals.  l''urth('r,  the  indciM'ndcncc 
attained  is  such  that  species  variations  as  well  as  indi\idual  constitutional  dif- 
ferences are  no  longer  barriers  to  transplantation,  and  gi'owth  occurs  on  transfer 
to  alien  species. 

TABLE  I 


The  T ransplantation  Reactions  of  Various  Tissue  States 


AUTOLOGOUS 

HOMOLOGOUS 

HETEROLOGOUS 

Adult  tissue  

+ 

+ 

Embryonic  tissue  

+ 

+ 

+ 

Benign  tumors  and  precancerous  states  

+ 

Cancer  

+ 

+ 

+ 

Fic;.  1.  Transplants  of  a  mouse  neuroljlastoma,  C13()l),  ;inil  the  l{ous  cliickeii  sarcoma 
growing  together  in  the  guinea  pig's  eye.  X200. 

It  should  he  emphasized  that  comparable  phases  of  dependency  and  autonomy 
have  been  found  to  distinguish  the  tlevelopmental  course  of  all  other  animal 
tumors  studied.  A  comparable  investigation  of  human  tumors  with  autologous 
and  homologous  ti'ansfers  is  obviously  impossible;  but  considerable  information 
can  be  obtained  from  the  transplantation  of  successive  biopsy  specimens  secured 
at  intervals  throughout  the  period  of  development.  Several  experiments  of  this 
type  have  been  completed  and  the  results  indicate  a  complete  parallelism  with 
the  tumors  of  rabbits  and  mice.  That  is,  the  human  tumors  were  not  trans- 
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plantahlc  to  guinea  pifis  at  early  stages  of  development,  l)ut  they  became  trans- 
plantable (luring  their  terminal  stages. 

The  ability  to  grow  eml)ryonic  organs  and  tissues  on  homologous  and  hetero- 
logous transfer  is  of  more  than  passing  interest.  The  transplants  differentiate 
and  organize  into  functional  structures  (4).  Thyroidectomized  rabbits  with 
transplants  of  embryonic  thyroid  maintain  a  normal  serum  iodine.  Alloxan  treated 
mice  cease  to  excrete  sugar  after  the  transfer  of  embryonic  pancreas.  Further, 
bilaterally  adi-enalectf)mized  guinea  pigs  have  been  maintained  in  health  for 
many  months  following  the  transfer  of  embryonic  rabbit  adrenals.  In  the  latter 
cases,  death  occurred  within  five  days  after  removal  of  the  transplants. 


Fig.  2.  Emljryonic  mouse  stomach  with  a  crystal  of  methylcholanthrene  imbedded  in 
its  mucosa  transplanted  to  the  kidney  of  an  adult  mouse.  The  animal  was  killed  45  days 
after  transfer.  Note  the  adenoacanthoma  developing  in  the  gastric  mucosa  and  invading 
the  adjacent  kidney.  X200. 

The  embryonic  tissues  and  organs  can  be  transferred  to  various  sites  according 
to  need,  and  by  this  means  relati^•ely  inaccessil)le  organs  can  be  made  readily, 
accessible.  Embryonic  stomachs  can  be  transplanted  to  a  subcutaneous  site 
rendering  biopsy  or  other  study  a  simple  procedure.  This  is  especially  pertinent 
in  the  study  of  carcinogenesis,  and  it  is  enhanced  by  the  fact  that  embryonic 
tissues  are  highly  susceptible  to  chemical  carcinogens  (fig.  2). 

Other  fields  of  in\'estigation  are  opened  by  the  heterotransplantability  of 
embryonic  tissue.  One  such  study  at  pi'esent  in  operation,  concerns  the  action 
of  infectious  agents  on  em})ryonic  tissues  of  a  susceptible  species  transplanted 
to  a  resistant  species.  For  example,  the  Rous  sarcoma  virus  does  not  induce 
neoplasia  in  the  mouse,  but  if  fragments  of  embryonic  chick  tissue  are  infiltrated 
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with  the  \  iru.s  and  tmiisphuitcd  to  mouse  brains,  the  Rous  sarcoma  (lev('loi)s 
in  the  transplants  (fig.  3).  It  is  noteworthy  in  this  connection  that  human  organs 
and  tissues  can  also  be  transferred  to  alien  hosts  if  obtained  before  the  end  of 
the  fifth  month  (jf  gestation.  In  this  manner  human  tissues  can  be  made  available 
for  experimentation. 

The  point  to  be  emphasized  in  the  pi'esent  context  is  that  the  property  of 
heteroti'ansplantability  is  not  limited  to  cancer  but  is  shared  by  embryonic 
tissue.  Normal  adult  tissue,  benign  tumors,  precancerous  states,  chronic  granu- 
lomata  and  hyperplastic  lesions  will  not  survive  heterologous  transfer,  and  the 
fact  of  growth  in  an  alien  host  identifies  a  tissue  as  either  cancerous  or  embryonic. 


Fig.  .3.  Fiugiueiit  of  chick  embryo  infiltrated  with  Rous  sarcoma  virus  and  transplanted 
to  the  brain  of  an  adult  mouse.  The  mouse  was  killed  20  days  after  transfer.  The  Rous 
sarcoma  has  developed  in  the  perichondrium  of  a  fragment  of  cartilage  and  is  invading  the 
adjacent  brain.  X7o. 

In  effect,  heteroti'ansplantaljility  constitutes  a  biological  test  for  cancer,  for  a 
differentiation  between  cancer  and  embiyonic  tissue  is  rarely  a  matter  of  prac- 
tical consideration.  From  a  biological  point  of  view,  however,  the  identity  of 
the  transplantation  reactions  of  embryonic  tissue  and  cancer  is  a  significant 
finding  and  suggests  a  common  factor.  Actually,  the  similarity  of  the  two  tissues 
is  not  limited  to  transplantation  reactions  but  is  also  shown  by  morphological, 
biochemical  and  immun(;logical  comparison.  In  reality,  the  only  striking  differ- 
ence relates  to  the  fact  that  in  the  primary  host  and  in  the  experimental  animal, 
embryonic  tissue  imdergoes  differentiation,  while  cancer  does  not.  It  would 
appear  therefoi-e  that  the  step  fi-om  embryonic  tissue  to  cancer  is  a  relatively 
short  one  and  probably  conceined  with  the  process  of  differentiation.  Accord- 
ingly, one  of  the  endeavors  of  oui'  laboratoiy  has  been  to  inhibit  or  to  modify 


328 


HAERY  S.  N.  GREENE 


Iho  different iation  of  embryonic  transplants  in  the  hope  of  thus  producing  a 
cancer. 

In  the  second  series  of  investigations,  a  group  of  125  different  human  cancers 
was  subjected  to  heterologous  transplantation,  and  the  results  obtained  are 
shown  in  table  II.  Sixty-five  of  the  tumors  grew  in  alien  species,  while  60  failed 
to  survive  such  transfer.  It  is  apparent,  therefore,  that  although  cancer  con- 
stitutes the  only  tissue  state  other  than  embryonic,  capable  of  heterotransplanta- 
tion,  not  all  morphologically  diagnosed  cancers  possess  the  property  of 

TABLE  II 


Relationship  between  the  Results  of  Heterologous  Transfer  and  the  Fate  of  the  Patient 


HETEROTRANSPLANTABLE 

NON-HETEROTRANSPLANTABLE 

Dead  

57  (5.08  mo.)* 

11  (38.4  mo.) 

Living  

8  (13.8  mo.) 

49  (32.8  mo.) 

*  Average  survival  periods  computed  to  October  15,  1950. 


F^k;.  4.  Cross  section  of  guinea  pig  brain  bearing  a  transplant  of  a  human  glioV)lastoma 
multiforme.  The  animal  was  killed  94  days  after  transfer. 

heterotransplantability.  It  should  be  emphasized  that  the  tumors  in  the  series 
were  all  cancers  from  a  morphological  \-iewpoint  and  that  no  difference  in 
degree  of  differentiation  or  organization  or  in  mitotic  index  distinguished  the 
transplantable  and  non-transplantable  groups. 

Although  the  groups  differing  in  I'espect  to  heterotransplantability,  show  no 
corresponding  morphological  variations,  an  investigation  of  the  fate  of  the 
patients  demonstrates  a  significant  biological  difference.  Of  the  65  patients  with 
heterotransplantable  tumors,  57  are  dead  and  8  living.  Five  of  the  living  patients 
are  known  to  have  metastasis,  one  is  under  treatment  for  recurrent  growth, 
and  only  two  remain  clinically  free  of  tumor.  In  contrast,  only  11  of  the  60 
patients  with  non-heterotransplantable  tumors  are  dead,  while  49  are  still  living 
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and  as  far  as  can  l)e  determined  lioni  clinical  records  are  IVee  oi'  disease.  There 
is  also  a  disproportion  in  the  survival  periods  of  the  patients  in  the  two  groups. 
The  interval  between  transfer  and  death  averaged  five  months  when  the  tumor 
proved  to  be  transplantable,  but  was  inci-eased  to  38  months  when  the  tumor 
proved  not  to  be  transplantable.  In  brief,  heterotransplantable  tumors  are 
associated  with  a  rapidly  fatal  course  while  patients  bearing  non-heterotrans- 
plantable  tumors  survive  for  considerable  periods  of  time.  It  is  suggested  that 
a  division  of  tumors  on  a  basis  of  heterotransplantability  signifies  different  phases 
of  development  with  the  non-transplantable  tumors  representing  early  develop- 
mental or  dependent  stages  and  the  transplantable  tumors  a  late  or  autonomous 
stage. 

Present  investigations  are  concerned  with  a  more  precise  definition  of  the 
relationship  between  heterotransplantaliility  and  immediate  prognosis,  and  while 
data  are  still  incomplete,  a  possible  interpretation  of  the  findings  is  that  the 
properties  of  heterotransplantability  and  metastasizability  are  attained  simul- 
taneously by  the  tumor  and  that  in  practice,  the  demonstration  that  a  tumor 
possesses  the  ability  to  grow  in  an  alien  species  signifies  that  it  has  metastasized 
in  the  primary  host. 

From  a  clinical  point  of  view,  heterologous  transplantation  can  be  utilized 
as  an  aid  to  the  microscope  in  the  diagnosis  and  prognosis  of  human  cancer.  It 
is  also  of  value  in  relation  to  classification  for  anaplastic  human  tumors  often 
show  a  higher  degree  of  differentiation  and  organization  in  the  heterologous 
host  than  is  found  in  the  biopsy  specimen.  However,  the  major  significance  of 
heterologous  transplantation  lies  in  its  application  to  cancer  research.  Human 
cancers  can  be  grown  in  laboratory  animals  and  are  available  for  experimental 
investigations  of  a  type  not  permissible  in  man  (fig.  4). 
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MECHANISM  OF  BIOLOGICAL  EFFECTS  OF  RADIATION* 


BERNARD  S.  WOLF,  M.D. 

There  are,  at  present,  an  o^■er\vhelmin<^  numl)er  of  observations  on  the  effects 
of  radiation  on  all  tj'pes  of  living  material.  ^lanj^  of  these  observations  have 
been  made,  not  so  much  to  investigate  effects  of  radiation  pei-  se,  but  inci- 
dentally in  the  use  of  radiation  as  a  tool  to  enter  into  the  intimate  physiological 
processes  of  living  materials  in  ordei-  to  determine  their  nature.  It  has  turned  out 
that  these  two  types  of  investigation  complement  each  other  very  well,  since 
attempts  to  explain  the  effects  of  radiation  cannot  be  completely  successful  until 
the  nature  of  living  processes  themselves  is  understood.  Theories  of  the  mecha- 
nism of  biological  effects  of  radiation,  therefore,  are  of  considerable  basic  sig- 
nificance and  interest. 

Basic  research  scientists  will  probably  ne^'er  be  content  with  any  description 
of  the  action  of  radiation  on  living  tissue  until  it  can  be  expressed  in  mathe- 
matical equations  describing  the  energy  changes.  Radiation  physicists  are  well 
acquainted  with  the  mechanism  of  energy  transfer  to  various  shielding  materials 
under  the  action  of  many  different  types  of  radiation,  but  the  possibility  of 
producing  significant  physical  or  chemical  changes  in  these  materials  is  not  con- 
sidered unless  the  intensity  of  the  radiation  is,  by  biological  standards,  tre- 
mendous. The  amount  of  energy  transfer  involved  in  producing  distinctly 
detectable  biological  effects  is  amazingly  small.  This  fact  can  be  brought  out  in 
various  ways.  For  example,  the  50%  lethal  dose  of  whole  body  irradiation  in  the 
case  of  the  human  has  been  estimated  to  be  approximately  400- r.  This  represents 
an  energy  absorption  by  the  whole  body  of  about  .06  of  a  (large)  calorie  or  the 
energy  represented  by  15  milligrams  of  carbohydrate.  The  lethal  dose  of  radium 
stored  in  the  bones  may  be  as  low  as  1  microgram.  This  represents  an  energy 
release  of  less  than  1 .5  millionths  of  a  (large)  calorie  per  day.  One  can  calculate 
approximately  how  many  ion  pairs  are  formed  in  tis.sue  as  a  result  of  100  r.  Such 
a  calculation  indicates  that  about  1  molecule  out  of  every  100  million  will  be 
ionized  by  such  a  dose,  or,  in  other  words,  assuming  a  I'acliochemical  yield  of  1 
molecule  changed  per  ion  pair  formed,  less  than  a  milligram  of  tissue  is  directly 
destroyed  hy  a  total  body  dose  of  100  r.  Forssberg  (1)  has  reported  a  change  in 
the  growth  rate  of  a  single  cell  with  a  dose  of  0.001  r,  andSievert  (2)  has  reported 
changes  in  the  duration  of  the  life  cj'cle  of  Drosophila  melanogaster  with  0.005  r. 
Any  theory  of  the  mechanism  of  action  of  radiation  must  explain  how  such  small 
energy  transfers  may  be  effective  biologicall}'. 

It  has  been  generally  assumed  (3)  that  the  most  important  phenomonon  in- 
volved in  producing  biochemical  changes  in  tissue  under  the  influence  of  ionizing 
radiation  is  the  production  of  ion  pairs  rather  than  excitation  of  specific  bonds. 
Partly  for  this  reason,  a  sharp  distinction  has  been  made  between  ionizing  and 
non-ionizing  radiation.  There  is  no  doubt  that  such  a  distinction  is  justified  since 
non-ionizing  radiation,  such  as  ultra-violet  radiation,  produces  its  effects  almost 

*  From  the  Department  of  Radiology,  Mount  Sinai  Hospital,  New  York  City. 
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(wclusix'oly  hy  cxcitat  ion  of  idciil  iliahlc  sju'cilic  hoiids  in  ,s|)('cill('  inolcculcs.  TIh! 
possibility  of  addiiif^  a  large  amount  of  energy  in  a  single  interaction  event  to  an 
atom  or  niole(  ule  exists  only  with  ionizing  radiation  since  it  is  with  this  tyjx!  of 
I'adiation  that  the  energy  of  the  incident  (|uan(um  is  considerably  larger  than 
binding  energies.  As  a  result,  a  non-specific  type  of  change  is  likely  to  occur  in  the 
sense  that  the  efTect  of  different  (jualities  of  ionizing  radiation  is  quite  similar. 
Since  this  is  the  chief  reason  for  differentiating  between  these  two  types  of 
radiation,  the  possibility  that  excitation  of  non-\'alence  electrons  as  well  as 
ionization  may  play  a  significant  role  in  the  action  of  "ionizing"  ladiation  should 
not  be  excluded  (4). 

There  are  a  large  number  of  experiments  on  the  eff  ects  of  radiation  on  chemical 
systems,  such  as  solutions  of  oxidizing  and  reducing  agents  and  of  enzymes.  These 
have  been  well  described  by  Dale  (5,  G),  Weiss  (7,  8),  Lea  (9),  and  Forssberg 
(10).  It  is  an  undoubted  fact  that  dilute  solutions  of  some  pure  enzymes  and 
amino  acids  may  be  destroyed  cjuite  efficiently  by  radiation,  or  stated  dif- 
ferently, that  small  doses  of  radiation,  as  little  as  5  r,  will  produce  marked 
cliemical  change.  The  amount  of  such  change  in  dilute  solutions  is  independent 
of  the  concentration  of  the  dissolved  material  o\'er  a  large  range.  This  type  of 
observation  can  only  be  interpreted  on  the  basis  that  the  primary  action  of 
radiation  is  on  the  solvent,  the  concentration  of  which  i-emains  constant,  rather 
than  on  the  solute,  the  concentration  of  which  is  changed  by  a  large  factor.  This 
mechanism  of  primary  action  on  the  soh'ent,  specifically  water,  goes  under  the 
name  of  the  "indirect  action  of  radiation."  This  indirect  action  of  radiation  must 
play  a  significant  role  in  tissues  since  about  80%  of  the  molecules  in  tissue  are 
water  molecules.  A  mechanism  by  which  ionization  energy  absorbed  by  water 
molecules  appears  as  chemical  change  of  dissolved  molecules  was  postulated 
oiiginally  by  Fricke  (11)  and  amplified  by  Weiss  (12).  This  mechanism  has  been 
desci-ibed  in  several  papers  and  there  is  no  reason  to  go  into  detail  at  this  point. 
In  effect,  the  ionization  of  water  molecules  produces  potent  oxidizing  and  re- 
ducing chemicals  in  the  solution,  specifically  hydrogen  atoms,  hydroxyl  radicals, 
and  hydrogen  peroxide.  These  "active"  agents  are  then  believed  to  diffuse  for 
considerable  distances  on  the  atomic  scale  (about  100  wat(M'  molecules)  and  in- 
teract with  dissolved  solutes  to  an  extent  dependent  upon  oxidation-reduction 
pf)tentials.  A  mathematical  presentation  of  this  tlieory  has  been  prepared  by 
Lea  (13)  t)ut  the  fact  that  this  theory  is  incomplete  has  been  recently  emphasized 
by  Head  (14)  who  points  out  that  insufficient  attention  has  been  paid  to  the 
local  electric  fields  which  must  be  produced  if  these  activated  products  are  to 
diffuse  any  significant  distances.  The  necessity  for  modifying  this  theory  has  also 
been  recently  emphasized  hy  Dale  (^^))  who  points  out  that  many  yields,  such  as 
those  found  in  deamination  of  amino  acids,  are  considerably  higher  than  can  be 
explained  by  the  theory  in  its  present  form. 

A  modification  or  addition  to  the  classical  theory  of  indirect  action  of  radiation 
is  suggested  l)y  Krenz  (16)  who  describes  a  possible  alternative  mechanism,  ba.sed 
on  suggestive  experimental  evidence.  This  author  points  out  that,  because  water 
molecules  are  in  icality  associated  with  each  other  in  large  chains,  the  absorbed 
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energy  will  he  distrihuteil  throughout  many  atoms  along  this  chain,  in  small 
amounts  in  any  particular  hond.  As  a  result,  water  itself  is  quite  stable,  but  it 
appears  that  at  points  where  these  cliains  are  "interrupted"  by  dissolved  ions, 
energy  may  l)e  ti'ansferred  to  the  int(Mrupting  ion  and  chemical  change  result. 
While  the  details  of  such  a  mechanism  are  not  too  clear,  the  emphasis  on  the 
transfer  of  energy  along  chains  of  associated  molecules  may  be  a  significant  con- 
tribution, since  many  such  aggregates  exist  in  biological  systems.  There  is  no 
doul)t  that  ill  the  future,  considerably  moie  attention  will  be  paid  to  methods  by 
which  small  amounts  of  energy  are  transfei'red  between  such  aggregates  and  to 
the  effects  of  orientation  of  large  molecules  on  energy  absorption  and  resulting 
chemical  change.  This  is  also  suggested  by  the  experiments  of  Mazia  and  Blu- 
menthal  (17)  who  demonstrated  marked  decrease  in  radiosensitivity  of  a  pepsin- 
egg  albumin  monomolecular  film  when  orientation  in  the  film  was  changed  by 
increasing  the  sui'face  pressure. 

The  reason  for  discussing  first  the  indirect  action  of  radiation  is  the  fact 
mentioned  above,  namely,  that  living  materials  are  composed  of  80%  or  so  of 
water.  Energy  absorbed  by  the  water  of  a  living  cell  is  not  likely  to  have  any 
significant  liiological  effect  unless  it  is  reflected  in  changes  in  more  essential  and 
less  numerous  molecules  of  a  cell.  It  is  logical  to  assume  that  the  biological  effects 
of  radiation  are  due  to  chemical  changes  in  molecules  or  structures  which  are 
peculiarly  vital  to  the  function,  growth  or  reproduction  of  a  cell,  for  example, 
enzymes,  hoi'mones,  genes,  mitochondi'ia,  or  other  regulating  materials  of  un- 
known nature  (plasmagenes?).  C'hemical  changes  in  nutrients  or  substrates 
would  seem  not  to  be  of  great  importance  (18),  since  such  materials  are  con- 
tinuously and  rapidly  replaced.  The  recjuired  concentration  or  number  of  these 
"regulating  materials"  seem  to  be  fixed  within  narrow  limits  in  many  cases.  This 
is  of  course  obvious  for  nuclear  genes,  represented  at  the  most  by  a  single  pair  in 
each  somatic  cell. 

The  important  molecules  in  a  cell  are,  in  general,  complex  organic  molecules 
containing  many  atoms  in  specific  orientation.  One  of  the  obvious  ways  in  which 
ionization  or  excitation  of  an  atom  within  such  a  molecule  may  produce  a  con- 
siderably magnified  effect  woukl  l)e  the  destruction  of  the  entire  molecule  as  a 
result  of  such  an  event  involving  only  one  of  its  atoms  or  bonds  (19).  This 
apparently  does  occur  in  some  cases  since  it  has  been  demonstrated  that  ioniza- 
tion of  a  single  constituent  atom  of  a  large  molecule  (e.g.  a  crystalline  virus  or  a 
gene)  is  freciuently  suflRcient  to  cause  decomposition  of  the  entire  molecule  (20). 
Moreover,  a  mechanism  appears  to  exist  whereby  smaller  amounts  of  energy  than 
that  involved  in  the  ionization  event  can  be  distributed  throughout  such  a  mole- 
cule and  thereby  come  to  l)ear  upon  the  weakest  link  in  the  chain.  The  evidence 
for  this  possibility  is  that,  the  more  complex  the  molecule  ii-radiated,  the  less 
varied  are  the  reaction  products  (21),  indicating  that  only  a  few  bonds  are  in- 
volved, specifically  those  l)onds  reciuiring  the  least  energy  for  their  destruction. 

The  theoiy  of  the  "direct  action  of  radiation"  is  based  on  the  hypothesis  that 
ionization  oi'  excitation  may  be  localized  in  particularly  sensitive  or  vulnerable 
poi  tions  of  a  cell.  This  theory  has  the  advantage  that  is  it  not  necessary  to  in- 
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trodurc  au  iutoniuHliaiy  tran.st'fr  of  eiierf2;\'  \-ia  olhcr  luolcculcs.  Tlic  dcst iiicl ion 
of  a  large  molecule  by  a  single  ionizing  event  at  some  site  w  ithiii  it ,  is  an  example 
of  the  direct  action  of  radiation.  The  sensitive  volume  concerned  is  the  so-called 
target  and  the  general  theory  has  been  called  the  target  theor}-.  It  is,  however, 
also  possible  for  several  ionizing  e\'ents  to  he  localized  in  a  small  volume  because 
of  the  fact  that,  as  is  well  known,  ionization  in  tissue  occurs  along  the  paths  of 
ionizing  particles  (22).  In  the  case  or  irradiation  with  x-  or  gamma  raj^s,  the 
ionization  occurs  along  the  paths  of  the  "associated  corpuscular  emission,"  that 
is,  electrons  produced  by  the  incident  photons.  The  paths  of  such  ionizing 
particles  are  well  demonstrated  in  Wilson  cloud  chamber  photographs.  It  is 
obvious  that  the  energy  concentrations  along  such  jiaths  is  considerably  higher 
than  ^'alues  calculated  on  the  basis  of  homogeneous  energy  absorption.  More- 
over, when  such  an  ionizing  path  crosses  a  unit  structure  such  as  a  chromosome, 
it  is  possible  for  a  considerable  amount  of  energy  in  the  form  of  dense  linear 
ionization  to  be  localized  at  the  site  of  crossing.  Breakage  of  the  chromosome  may 
therefore  lesult  and  such  breakage  disturbs  the  function  of  the  entire  chromo- 
some and  of  the  ( ell  in  mitosis — again  a  remarkable  magnification  of  a  localized 
effect.  Chromosome  (oi'  chromatid)  breaks  are  of  course  well  known  as  one  of  the 
chief  effects  of  radiation  of  cells  (23,  24)  and  it  has  been  demonstrated  that 
approximately  20  ion  pairs  are  recjuired  at  the  crossing  in  order  to  produce  a 
break  (25).  Since  different  types  and  energies  of  ionizing  particles  produce 
different  densities  of  ionization  along  their  ionizing  paths  (26),  it  is  possible  to 
develop  a  general  theory  describing  the  number  of  so-called  "hits"  reciuired  in  a 
given  sensitive  \-olume  to  produce  a  gi\'en  change  (9,  27).  As  a  result  of  experi- 
ments with  these  different  (jualities  of  irradiation,  the  sizes  of  these  sensitive 
volumes  or  targets  have  been  calculated  in  specific  instances, — for  example,  the 
size  of  ^•iruses,  and  it  has  been  possible  to  confirm  such  calculated  sizes  hy  other 
methods  of  measurement.  In  fact,  in  the  case  cf  vaccinia  virus,  .such  studies 
predicted  that  the  sensiti^'e  \'olume  was  smaller  than  the  o\'erall  size  of  the  virus 
particle  measured  in  a  different  fashion  and  as  a  result  the  presence  of  an  internal 
structure  in  this  \'irus  was  predicted  (28).  Such  structure  was  later  found  as  a 
result  of  electron  micrographic  study  (29). 

While  these  theories  are  helpful  in  attempts  to  visualize  the  chain  of  events  in 
biological  material  initiated  by  absorption  of  ionizing  radiation,  namely  1) 
ionization  or  excitation,  2)  chemical  change,  3)  biological  effect,  nevertheless, 
numerous  objections  to  both  the  indirect  and  direct  mechanisms  have  been 
raised.  A  basic  defect  in  the  indirect  theory  .seems  to  be  the  fact  that,  in  a  mixtvu'e 
of  materials  such  as  exist  in  any  living  cell,  there  are  dissolved  substances  which 
exert  a  marked  "protective  effect"  (30).  While  the  destruction  of  enzymes  by 
radiation  may  be  highly  efficient  if  the  enzj^e  is  pine,  the  addition  of  small 
amounts  of  other  biological  materials,  such  as  glucose  or  nucleic  acid,  remarkably 
decrea.ses  the  enzymatic  inactivation  obtained.  While  this  decreased  effect  on  the 
enzyme  is  associated  with  an  increased  effect  on  the  "protective  material", 
the  overall  biological  effect  is  likely  to  be  less  since  the  competing  materials 
present  in  large  amounts  are  not  likely  to  be  particularly  essential  to  the  tunc- 
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tioiiiiig  of  tlie  cell.  In  a  <i;(MKM-al  way,  however,  this  iiulicates  the  possibihty  of 
selective  action  on  orjianic  molecules  that  are  stronger  reducing  agents  than  their 
neighbors.  Dale  (G)  suggested  that  i-adiosensitivity  and  radioresistance  might  be 
explained  on  this  basis  and  pointed  out  the  experiments  repoi'tetl  by  Evans 
(31)  et  al.  on  sperm  suspensions  of  the  sea  urchin  Arbacia.  In  these  experiments, 
the  constitution  of  the  suspending  medium  i)layed  an  important  role  in  deter- 
mining the  etTect  of  radiation  on  the  fertilizing  power  of  the  sperm.  Seminal 
fluid  and  egg  water  decreased  the  sensitivity  of  the  sperm,  i.e.  "protected"  the 
sperm,  when  compared  with  sea  water.  In  these  same  experiments,  however,  no 
protection  against  delay  in  cleavage  after  fertilization  was  noted  and  therefore 
cleavage  delay  may  be  interpreted  as  due  to  direct  action  on  the  sperm  rather 
than  indirect  action  via  the  suspension  mediimi.  These  protection  effects  have 
also  been  demonstrated  with  viruses  and  l^acteriophages. 

It  is  also  clear  that  there  are  many  radiation  effects  which  cannot  be  explained 
on  the  "direct"  theory  without  introducing  arbitrary  assumptions  related  to  the 
number  of  hits  recjuired  or  the  size  of  the  sensiti\'e  volume.  In  addition,  the 
discovery  of  radiomimetic  drugs  such  as  the  nitrogen  mustards,  which  also 
pi'oduce  genie  mutations  and  chromosome  breaks,  throws  suspicion  on  the 
necessity  for  a  \'ery  localized  effect.  The  distant  action  of  radiation  demonstrated 
by  Hevesy  (32)  and  others  is  in  direct  contradiction  to  the  "direct"  theory.  The 
direct  theory  suggests  that  very  little  can  be  done  to  affect  the  results  of  radiation. 
On  the  other  hand,  the  po.ssibility  of  affecting  radiation  reactions  by  medication 
or  by  changing  environmental  conditions,  e.g.,  by  decreasing  the  oxygen  tension, 
appears  more  hopeful  on  the  indirect  basis. 

It  is  also  true  that  no  specific  biological  effect  has  been  described  in  detail  or  in 
such  a  fashion  that  the  mechanism  can  be  completely  understood.  Zirkle  (33) 
takes  a  very  dim  \-if'w  of  the  possibility  of  achieving  this  in  the  near  future.  There 
have  been  few  specific  suggestions  made  as  to  the  organic  constituents  primarily 
involved  in  radiation  reactions.  J.  S.  jNIitchell  (34),  Hevesy  (35)  and  others 
emphasize  the  failiu'e  of  production  of  desoxyribosenucleic  acid  in  irradiated 
tissues.  Barron  (36)  emphasizes  the  radiosensitivity  of  sulfhydryl  enzymes.  The 
possible  role  of  phosphate  transferring  enzymes  and  the  failure  to  synthesize 
organic  phosphate  Ijonds  may  be  mentioned  as  well  as  the  possiliility  that  hydro- 
gen bonfls  vital  to  the  maintenance  of  the  architecture  of  proteins  may  be  signi- 
ficantly involved. 

Finally,  it  must  Ije  admitted  that  little  practical  application  of  the  results  of 
such  theories  and  experimentation  has  been  made  in  radiology  up  to  the  present 
time.  Nevertheless,  as  in  the  study  of  science  in  general,  important  applications 
are  likely  to  occur  when  least  anticipated,  pro\'ided  there  are  investigators  inter- 
ested in  both  the  clinical  and  laboi'atory  aspects  of  the  problem. 
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THE  VALUE  OF  INTRACARDIAC  AND  ESOPHAGEAL  LEADS  IN  THE 
ANALYSIS  OF  COMPLEX  ARRHYTHMIAS* 


M.  F.  STEIXBEKCi,  M.D.,  I.  G.  KROOP,  M.D.f  and  A.  (JRLSHMAN,  M.D. 

Conventional  elect i'ocardioj>;iam,s,  especially  ciiest  leads,  usually  suffice  for 
the  elucidation  of  the  mechanisms  of  most  arrhythmias.  Occasionally  one  en- 
counters instances  in  which  the  clear  demonstration  of  atrial  complexes  is 
lacking.  Butterworth  and  Poindexter  (1)  have  emphasized  the  fact  that  eso- 
phageal leads  may  yield  definite  atrial  complexes  and  thus  allow  adeciuate 
analysis.  By  esophageal  electrocardiography  Nyboer  and  Hamilton  (2)  have 
demonstrated  intrinsic  deflection  of  the  atrial  complexes  in  atrial  flutter-fibril- 
lation. Levine  and  his  associates  (3)  have  applied  an  intracardiac  exploring 
electrode  to  study  the  displacement  of  the  cardiac  pacemaker  with  the  carotid 
sinus  and  ocular  reflexes. 

Out  of  a  large  number  of  cases  with  various  arrhythmias  studied  diu-ing  the 
past  three  years  with  intracardiac  and  esophageal  leads,  six  cases  are  presented 
to  demonstrate  the  relati\'e  value  and  dependability  of  this  method. 

CASE  REPORTS 

Case  1.  History.  J .  R.,  A  oO-year-old  man,  had  been  followed  for  the  past  7  years  in  the 
Out-Patient  Department  of  The  Mount  Sinai  Hospital  with  a  diagnosis  of  chronic  rheu- 
matic valvular  defects,  mitral  stenosis  and  insufficiency,  and  aortic  stenosis  and  insuffi- 
ciency. For  the  past  three  j^ears  he  became  subject  to  freciuent  episodes  of  palpitation.  At 
no  time  had  there  been  congestive  heart  failure.  Conventional  electrocardiograms  showed 
periods  of  apparent  sinus  arrhythmia  or  what  might  appear  to  be  periods  of  sinus  arrest. 
Occasional  jjremature  beats  were  seen  which  resembled  ventricular  extrasystoles.  Several 
esophageal  leads  and  intracardiac  leads  were  obtained,  the  latter  including  exploration  of 
the  pulmonary  artery  and  right  ventricular  and  right  atrial  cavities.  Only  right  atrial 
electrocardiograms  will  be  utilized  for  the  discussion. 

Figure  1  A:  The  tip  of  the  exploring  electrode  was  at  the  region  of  the  sino-atrial  node 
when  the  illustrated  electrocardiogram  was  obtained.  Two  atrial  complexes  of  sinus  origin 
(Ai;  A2)  are  each  followed  by  a  ventricular  complex  ina  normal  fashion.  The  second  ventric- 
ular complex  is  followed  by  an  atrial  complex  (A3)  of  aberrant  origin.  It  is  premature 
0.30  sec.  after  the  Q  of  the  preceding  complex)  and  is  not  followed  by  a  ventricular  com- 
plex (blocked  atrial  premature  contraction).  After  an  incomplete  compensatoiy  pause  a 
P(A4)— QRS  complex  of  normal  origin  and  configuratian  follows.  The  simultaneously  re- 
corded chest  lead  Vi  shows  no  atrial  deflections  corresponding  to  the  blocked  premature 
atrial  complex  recorded  with  the  intracardiac  lead,  thus  simulating  either  marked  sinus 
arrhythmia  or  sinus  arrest. 

Figure  1  B:  The  exploring  intracardiac  electrode  was  at  mid-right  atrial  level.  An 
atrial  complex  of  biphasic  configuration  is  followed  by  a  ventricular  complex.  0.29  sec. 
after  the  Q  wave  of  the  preceding  QRS  complex  an  atrial  complex  of  aberrant  origin  and 
bizarre  configuration  is  recorded.  .\  ventiicular  complex  of  normal  configuration  follows 
0.38  sec.  (The  normal  A-V  conduction  time  averages  0.16  sec.)  An  atrial  complex  is  seen 
superimposed  on  the  terminal  (R')  deflection  of  the  ventricular  complex.  It  is  regarded  as 

*  From  the  Cardiographic  Department  and  the  Cardiovascular  Research  Group,  The 
Mount  Sinai  Hospital,  New  York,  New  York. 
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originating  in  tlie  sino-atrial  node  since  its  timing  falls  within  the  encountered  variations 
of  the  P-P  intervals.  No  representation  of  these  two  atrial  comjilexes  is  seen  in  the  simul- 
taneousl.y  recorded  chest  lead 

Figure  1-C  and  D:  The  exploring  electrode  was  again  at  right  mid-atrial  level.  The  first 
normal  complex  is  followed  hy  an  atrial  premature  beat  which  is  followed  by  an  aberrantly 
conducted  ventricular  complex.  Simultaneously  recorded  chest  leads  Vi  and  V5  revealed  a 
ventricular  complex  whose  configuration  would  lead  one  only  to  designate  it  as  of  ven- 


SA(I2)  4f.  V,  A 


Fig.  1.  J.  R.  {case  1)  Atrial  premature  contractions.  (See  text  for  detail) 


tricular  origin.  The  preceding  T  wave  showed  a  notching  which  might  suggest  the  presence 
of  a  superimposed  atrial  complex. 

Case  2.  History.  P.  A.,  A  64-year-old  man  was  first  admitted  to  the  hospital  because  of 
squamous-cell  carcinoma  of  the  soft  palate.  Incidentally,  frequent  ventricular  premature 
contractions  were  observed  with  occasional  short  runs  of  ventricular  tachycardia.  Neither 
cardiac  symptoms  nor  cardiac  insufficiency  was  present.  Because  of  the  transitory  nature 
of  the  arrhythmia,  treatment  was  not  reciuired. 

Eight  months  later  the  patient  was  readmitted  in  mild  congestive  heart  failure  and  fre- 
quent ])rolonged  attacks  of  palpitation.  Esophageal  leads  clearly  demonstrated  atrial 
flutter  as  the  underlying  mechanism  of  the  arrhythmia.  The  heart  failure  rapidly  responded 
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RPA(I)  T^-  IMV      -  SA 


Fig.  4.  Intracardiac  leads  demonstrate  ventricular  tachycardia  with  retrograde  excita- 
tion of  the  atria. 


."V,  ,'-'%=^  ."'^  f^^"^  /V. 

V     V     V     V     \'     V  -  V  V,_ 


Fig.  5.  Atrial  flutter  with  a  2:1  response  is  well  demonstrated  by  esophageal  leads  from 
atrial  levels. 
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to  digit  alizat  i  (in  w  il  ii  st  iDpiiaiil  in  ami  digoxiii  I  ml  I  he  re  wa.s  lit  1 elfccl  on  I  lie  a  ri'hyl  liniia. 
The  patient  died  .suddenly  on  the  eighth  hospital  day.  Post  nioi'tein  exaniinalion  icveah'd 
the  pi'esence  of  calcific  aortic  stenosis. 

The  conventional  electrocardiogram  taken  during  the  first  admission  showed  regular 
sinus  rhythm  with  frequent  ventricular  premature  beats  and  occasional  short  runs  of 
ventricular  tachycardia.  Left  bundle  branch  block  was  present.  Esophageal  leads  obtained 
at  atrial  levels  (fig.  2)  demonstrated  that  during  the  runs  of  ventricular  tachycardia  no 
sinus  activity  is  seen.  The  excitation  of  the  atria  occurred  in  retrograde  fashion  from  the 
ectopic  ventricular  beats.  Lead  2,  simultaneously  recorded,  does  not  demonstrate  this 
mechanism  nor  was  it  seen  in  any  of  the  chest  leads. 


Fig.  6.  J.  K.  {case  3).  Ventricular  ectopic  rhythm  is  associated  with  retrograde  stimu- 
lation of  the  atria. 

Intracardiac  electrocardiograms  were  obtained  after  introducing  two  catheter  elec- 
trodes, allowing  one  to  remain  at  the  sino-atrial  node  region,  the  other  being  used  as  the 
exploring  electrode  (fig.  .3). 

Tracings  from  the  right  pulmonary  artery,  main  pulmonary  artery,  and  pulmonary 
conus  regions  (fig.  4),  using  chest  leads  Vi,  V.^,  and  the  sino-atrial  node  lead  as  reference, 
showed  the  following.  Well-defined  atrial  complexes  (1)  are  recorded  from  the  right  pul- 
monary artery  and  the  sino-atrial  node  region.  Incidentally,  the  complexes  of  the  latter 
show  the  negativity  ascribed  to  the  activity  of  the  sino-atrial  node  itself.  A  ventricular 
complex  of  low  amplitude  follows.  The  succeeding  atrial  complex  (2)  is  not  conducted  to 
the  ventricles.  A  short  run  of  four  ventricular  ectopic  beats  is  then  seen.  Each  is  followed 
by  an  atrial  complex,  indicating  retrograde  atiial  excitation  with  suppression  of  the  ac- 
tivity of  the  sino-atrial  node.  The  findings  in  the  main  pulmonary  artery  as  well  as  the 
pulmonic  conus  were  similar  in  regaril  to  the  arrhythmia.  It  may  be  noted  that  there  were 
QS  complexes  recorded  within  the  right  ventricular  cavity  when  regular  sinus  rhythm 
was  present. 

During  the  patient's  second  admission,  several  esophageal  electrocardiograms  were 
obtained  during  the  jjrolonged  episodes  of  paroxysmal  tachycardia  now  present.  They 
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showed  ati  ial  fluttci-  cninplexcs  which  werp  not  discornihle  nt  all  in  tlic  c  )nv(Mil  ioiial  loads 
(fig.  5). 

Case  S.  Histori/.  J.  A'..  A  39-yeai--old  man  was  known  to  have  had  a  cardiac  murnmr 
since  earliest  childhood.  The  jihysical  and  laboratory  findings  were  suggestive  of  a  con- 
genital stenosis  of  the  left  ventricular  outlow  tract  (sul)aortic  stenosis).  Angina  pectoris 
of  effort  existed  for  the  past  five  years.  ! 

Duiing  intracardiac  exploration,  mechanical  stimulation  of  Ihe  interventricular  sejjfum 
produced  by  contact  with  the  electrode  tip  resulted  in  short  runs  of  ventricular  tachycardia 
(fig.  6).  The  ectopic  ventricular  complexes  are  of  RS  configuration  measuring  0.16  to  0.18 
sec.  with  elevated  RT  segments  and  upright  T  waves.  Simultaneous  records  obtained  from 


Fig.  9.  Atrial  complexes,  although  of  very  low  amplitude,  were  well  demonstrated  at 
two  levels  of  the  right  atrium. 

the  region  of  the  sino  atrial  node  (SA)  employing  a  second  intracardiac  electrode,  showed 
the  following.  Two  atrial  comple.xes  arising  from  the  sino-atrial  node  are  followed  in  nor- 
mal fashion  by  ventricular  complexes  (Pi,  Qi,  P2;  Qi;).  The  conduction  of  the  third  atrial 
complex  (P3)  is  intercepted  by  a  premature  ventricular  complex  with  aberrant  conduction 
(Qs),  which  initiates  a  short  run  of  ventricular  tachycardia  (Q4_7).  These  ventricular  com- 
plexes are  followed  by  atrial  complexes  (P4-7)  resulting  from  retrograde  conduction.  During 
this  period  sino-atrial  node  activity  was  suppressed.  After  a  quiescent  interval,  there  is 
resumption  of  sino-atrial  node  activity  as  indicated  by  the  atrial  complex  Pg,  which  is 
again  intercepted  by  a  premature  ventricular  complex  (Qs)  which,  in  turn,  also  initiates  a 
short  run  of  ventricular  tachycardia  showing  the  same  characteristics  previously  noted. 
The  mechanism  was  not  disclosed  in  simultaneously  recorded  chest  leads  Vi  and  The 
true  nature  of  the  arrhythmia  would  have  remained  obscure  except  for  analysis  of  records 
obtained  by  means  of  a  second  intracardiac  electrode  placed  at  the  sino-atrial  node  region. 
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Case  4-  Histoi  t/.  M.  P.,  A  64-year-old  woman  was  admitted  to  the  hospital  for  the  treat- 
ment of  congestive  heart  failure  due  to  arteriosclerotic  and  hypertensive  heart  disease. 

Coiiventional  electrocardiograms  (fig.  7)  including  chest  leads  showed  regular  rhythm 
without  discernible  atrial  activity.  The  ventricular  comple.xes  had  the  configuration  of  a 
Wilson  type  right  bundle  branch  block.  Several  esophageal  leads,  Ei_ii,  (fig.  8)  also  failed 
to  demonstrate  any  atrial  activity.  Intracardiac  electrocardiograms  (fig.  9)  obtained  from 
the  pulmonary  arteries,  right  ventricle,  and  right  atrium  revealed  atrial  activity  only 
at  two  atrial  levels  and  in  the  pulmonary  artery  just  above  the  pulmonic  valve:  atrial 
tachycardia  (rate — 200  beats  per  minute),  complete  heart  block  and  idioventricular  rhythm 
were  present.  It  is  noteworthy  that  in  this  case,  only  the  intracardiac  leads  yielded  evi- 
dence upon  which  the  exact  analysis  of  the  arrhythmia  was  made  possible. 

Case  5.  Hisloiy.  H .  S.,  A  59-year-old  man  was  admitted  for  the  treatment  of  advanced 
heart  failure  due  to  arteriosclerotic  and  hj-pertensive  heart  disease. 


Conventional  electrocardiograms  (fig.  10)  showed  most  often  a  regular  rh>  thm  without 
discernible  atrial  activity  and  left  bundle  branch  block. 

Esophageal  leads  (fig.  11)  at  level  E4  and  E5  revealed  atrial  flutter  complexes  of  very  low 
amplitude  with  slightly  varying  ventricular  response.  Repeated  attempts  to  demonstrate 
atrial  complexes  by  means  of  numerous  precordial  leads  at  various  levels  failed.  Intra- 
cardiac leads  were  not  obtained. 

Case  6.  History.  S.  T.,  A  63-year-old  man  was  admitted  for  the  treatment  of  an  acute 
gastro-intestinal  hemorrhage  due  to  duodenal  ulcer  of  14  years  duration.  During  the  pre- 
ceding 3  j'ears,  he  also  had  been  complaining  about  frequent  episodes  of  palpitation  which 
were  associated  with  weakness,  pallor,  sweating,  and  substernal  pressure.  After  the  intes- 
tinal bleeding  had  ceased,  a  study  of  his  heart  was  begun. 

Several  conventional  electrocardiograms  (fig.  12)  obtained  prior  to  esophageal  and  intra- 
cardiac electrocardiography  revealed  most  often  a  regular  rhythm  with  a  rate  of  about  100. 
Atrial  comijlexes  could  not  be  seen  with  certainty.  After  intracardiac  catheterization,  the 
ventricular  rates  were  noticed  to  vary  between  100  and  150  beats  per  minute. 

Esophageal  leads  (fig.  13)  at  ati-ial  levels  revealed  atrial  comjilexes  with  a  rate  of  205 
beats  per  minute  and  a  predominantlj'  2  to  1  atrio-ventricular  response.  During  intra- 
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Fig.  13.  Esophageal  leads  at  atrial  levels  reveal  atrial  tach\car(lia  with  a  2:1  atrio- 
ventricular response. 


Fig.  14.  With  the  intracardiac  electrode  in  the  pulmonary  artery,  marked  acceleration 
of  the  atrial  rate  occurred. 
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rariliac  cal  licl  oi  izat  ion .  ali'ial  coiuplcxcs  were  well  (icinoiisl  la  I  cil  in  Icails  taken  I'loni  the 
pulnioiiaix-  ailciies  and  right  atrium.  While  potentials  were  being  recorded  from  the  main 
pulniouaiy  artery,  acceleration  of  the  atrial  ectopic  pacemaker  was  noted  (fig.  14).  First 
the  rate  was  almost  doubled  and  regular.  Subsequently  further  acceleration  was  noted, 
with  increasing  irregularity  of  the  P-P  intervals  (fig.  15A).  After  intravenous  injections 
of  0.5  gm.  of  ()uinidine  lactate,'  the  atrial  rate  slowed  consideralily .  Thus,  atrial  tachy- 
cardia, flutter  and  fibrillation  were  observed  in  the  samp  patient.  Since  synchronously 
recorded  chest  leads  \'i  and  Vj  failed  to  reveal  any  atrial  complexes  clearly,  ncithci-  the 
nature  of  the  predominant  ectopic  mechanism  nor  the  changes  encountered  during  cathe- 
terization could  have  been  diagnosed. 


Fig.  15  A:  Atrial  activity  of  very  high  rate  (atrial  fibrillation).  B:  Two  minutes  after 
the  onset  of  a  slow  intravenous  injection  of  0.5  gm.  of  ()uinidine  lactate  (Ely  Lilly),  the 
atrial  rh\  thm  became  regular  and  slower  (400  beats  i)er  minute).  C:  Seven  minutes  after 
the  injection,  the  atrial  rate  had  shjwed  to  250  beats  per  minute. 

SUMMARY 

The  value  of  esophageal  and  intracardiac  leads  for  the  analysis  of  compli- 
cated arrhythmias  has  been  discussed.  The  demonstration  of  atrial  complexes, 
of  such  paramount  importance  to  the  correct  diagnosis,  is  occasionally  possible 
only  with  the  aid  of  these  advanced  techniques.  At  times,  intracardiac  leads 
alone  will  be  of  assistance  where  even  esophageal  leads  failed  to  demonstrate 
the  nature  of  an  arrhythmia. 
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EVALUATION  OF  DICUMAROL  THERAPY  IN  287  CASES  OF  ACUTE 
MYOCARDIAL  INFARCTION* 


IRA  A.  RASHKOFP\  M.D.,  LOUIS  E.  SCHAEFER,  M.D., 
MELVILLE  G.  MAGIDA,  M.D.,  and  HYMAN  LEVY,  M.D. 

The  value  of  anticoagulant  therapy  in  acute  myocardial  infarction  has  been 
the  subject  of  many  investigations  (1-15)  in  the  past  few  years.  Additional 
statistically  significant  data  are  needed  to  establish  more  firmly  the  efficacy  of 
anticoagulant  therapy  in  this  disease.  The  present  report  is  a  summary  of 
clinical  studies  of  the  effects  of  dicumarol  on  the  morbidity  and  mortality  in 
ward  patients  admitted  to  the  Mount  Sinai  Hospital  with  the  diagnosis  of  acute 
myocardial  infarction.  The  study  period  embraces  three  and  one-half  years, 
from  January  1947  to  June  1950.  Data  derived  from  post-mortem  studies  will 
be  presented  in  a  subse(}uent  report. 

METHOD  AND  MATERIAL 

Patients  with  the  diagnosis  of  coronary  thrombosis  or  acute  myocardial  in- 
farction were  admitted  alternately  to  the  two  medical  services  of  the  hospital. 
The  criteria  for  the  diagnosis  and  admissability  of  patients  were  uniform. 
Those  admitted  to  one  service  were  given  dicumarol  routinely,  while  those  sent 
to  the  other  service  constituted  a  control  series.  Other  than  the  employment  of 
dicumarol  in  the  first  group,  therapy  was  generally  similar  in  both.  The  duration 
of  bed  rest,  the  type  of  diet,  the  use  of  morphine  and  sedatives,  and  the  indi- 
cations for  administration  of  oxygen,  mercurials  and  digitalis  were  similar  in  the 
dicumarol-treated  and  the  control  series.  To  the  patients  in  the  first  group, 
300  mgm.  of  dicumarol  were  given  orally  on  the  day  of  admission,  and  200 
mg  on  the  following  day.  The  prothrombin  time,  employing  the  Quick  method 
with  undiluted  whole  plasma,  was  determined  daily  and  these  values  served  as  a 
guide  for  subsecjuent  doses  of  dicumarol.  The  objective  was  maintenance  of  the 
prothrombin  time  at  a  level  between  two  and  two  and  one-half  times  the  control, 
i.e.  25  to  30  seconds.  Dicumarol  was  continued  until  the  patient  became  am- 
bulatory which  was,  on  the  average,  five  weeks. 

In  all,  332  patients  with  the  diagnosis  of  coronary  thrombosis  or  acute  myo- 
cardial infarction  were  studied.  Of  these,  45  were  omitted  from  analysis.  Thirty- 
seven  of  this  latter-  group  succumbed  within  24  hours,  too  brief  a  period  to 
permit  any  effect  of  administered  anticoagulant.  The  two  medical  services  had 
an  almost  equal  number  of  these  moribund  cases,  18  in  one  service  and  19  in  the 
other.  In  the  remaining  8  cases,  associated  disease  was  so  marked  as  to  prevent 
evaluation  of  results.  These  included  widespread  carcinoma,  uremia,  acute 
cholecystitis  and  insulin  shock  (table  I).  There  then  remained  287  cases  of  un- 
complicated myocardial  infarction  who  survived  the  first  hospital  day;  142 
in  the  dicumarol  group  and  145  in  the  control  series. 

*  From  the  Medical  Services  of  The  Mount  Sinai  Hospital,  New  York  City. 
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ANALYSIS  OF  DATA 

Whon  the  two  <i;''uiip.''  nie  compared  as  to  age,  sex,  previous  myocardial  in- 
farctions, severity  of  illness,  duration  of  illness  before  hospitalization  and  the 
frecjuency  of  the  use  of  digitalis,  differences  are  found  which  statistically  are 
insignificant  at  the  5  per  cent  level  of  probability  (table  II).  The  average  age  of 


TABLE  I 

Distribution  of  332  Cases  of  Myocardial  Infarction  Between  Two  Services 


DICUMAROL  SERVICE 

CONTROL  SERVICE 

Myocardial  infarction  with  death  in  the  first  24 

hours  

18 

19 

Myocardial  infarction  complicated  by  other  serious 

disease : 

Carcinoma,  widespread  

0 

4 

Uremia  

1 

1 

Cholecystitis  

0 

1 

Insulin  shock  

0 

1 

Myocardial   infarction,   uncomplicated,  surviving 

the  first  day  

142 

145 

Totals  

161 

171 

TABLE  II 

Two  Hundred  and  Eighty-seven  Cases  of  Acute  Myocardial  Infarction  Surviving  More  than 
24-  Hours.  Comparison  of  Dicumarol-T reated  and  Control  Groups 


DICUMAROL  TREATED 

CONTROL 

Number  of  cases  

142 

145 

Age  range  

29-80  years 

36-88  years 

Mean  age  

57  years 

61  years 

Sex  distribution : 

Male  

68  per  cent 

68  per  cent 

Female  : .  . 

32  per  cent 

32  per  cent 

Previous  myocardial  infarction  

23  per  cent 

22  per  cent 

35  per  cent 

41  per  cent 

Mean  number  of  days  before  hospitali- 

zation   

2.9 

3.3 

Digitalization  

33  per  cent 

42  per  cent 

the  dicumarolized  group  was  .57  years,  that  of  the  control  series  (51  years.  Both 
groups  comprised  (38  per  cent  males.  Of  the  patients  receiving  dicumarol,  23 
per  cent  had  suffered  previous  myocardial  infarctions,  while  in  the  control  series 
22  per  cent  gave  such  a  history.  Those  classified  as  most  severely  ill  on  admission 
constituted  35  per  cent  of  the  dicumarol  group  and  41  per  cent  of  the  control 
series.  The  mean  number  of  days  from  the  estimated  time  of  infarction  to  the 
day  of  hospitalization  was  2.9  in  the  ti-eated  and  3.3  in  the  control  group.  Digi- 
talis was  administered  to  33  per  cent  of  the  dicumarolized  patients  and  to  42 
per  cent  of  the  control  series. 
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Table  HI  indicates  the  mortality  rates  lor  tlie  two  groups.  In  the  (licumarol- 
treated  group  there  were  18  deaths,  a  mortality  of  13  per  cent;  in  the  control 
series,  there  were  38  deaths,  a  27  per  cent  mortality.  This  difference  is  statisti- 
cally significant  at  the  one  per  cent  level,  the  prol)ability  (P)  being  less  than  0.01. 

In  table  IV,  the  relative  incidences  of  thiombo-embolic  complications  are 
shown.  Among  the  control  cases,  complications  occurred  to  the  extent  of  26 
per  cent,  while  in  the  dicumarolized  group  the  corresponding  incidence  was  14 
per  cent.  This  difference  again  is  statistically  significant  at  the  one  per  cent 
level,  the  probability  (P)  being  0.01. 


TABLE  III 

Comparison  of  the  Death  Rates  in  Treated  and  Control  Groups 


MORTALITY  HATES 

Cases 

Deaths 

%  Deaths 

Dicumarol  treated  

142 
145 

18 
38 

13 
27 

Control  

TABLE  IV 

Comparison  of  the  Incidence  of  Thromho-eniliolic  Complications  in  the  Treated  and 

Control  Groups 

CASES 

COMPLICATIONS 

%  COMPIICATIO.VS 

Treated  

142 
145 

20 
38 

14 
26 

Control  

TABLE  V 

Comparison  of  Thrombo-cmbolic  Complications  Followed  by  Death  within  48  Hours,  in  Treated 

and  Control  Groups 

CASES 

DEATHS 

%  DEATHS 

Treated  

142 
145 

5 

15 

4 
10 

Control  

In  table  V,  thrombo-embolic  complications,  followed  by  death  within  48 
hours,  are  noted.  On  clinical  grounds,  these  were  considered  to  have  been  prob- 
al)le  immediate  causes  of  death.  Among  the  control  cases,  death  was  preceded 
by  one  or  more  clinically  recognizaiile  thrombo-embolic  complications  in  10  per 
cent;  among  the  treated  cases,  there  was  such  a  secjuence  in  only  4  per  cent. 
In  this  instance,  the  probability  (P)  is  0.024,  making  the  difference  significant 
at  the  5  per  cent  level  but  not  at  the  one  per  cent  level. 

Table  VI  indicates  the  type  and  location  of  thrombo-embolic  complications. 
There  was  a  marked  decrease  in  the  number  of  pulmonary  and  cerebral  emboli 
among  the  dicumarolized  cases,  totalling  9  in  the  treated,  and  29  in  the  control 
series.  On  the  other  hand,  phlebitis  occurred  with  nearly  efjual  frequency  in  the 
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two  f^roiips.  Sul).se(HKMit  coronary  tlii'uinho.si.s  occurred  more  fi'('(iucii( ly  in  the 
treated  series,  8  instances  in  the  treated,  and  only  5  in  the  control  group. 

Table  divides  all  of  the  cases  into  age  groups  with  indications  of  the 
number  of  deaths  in  each  subgroup.  It  is  evident  that  while  the  two  groups 
showed  largely  similar  age  distribution,  the  death  I'ate  in  each  suhgrouii  was 
lower  among  the  dicumarolized  patients. 

TABLE  VI 


Types  and  Locations  of  Thrombo-embolic  Complications 


TREATED 

CONTROL 

Pulmonary  emboli  

8 

21 

Cerebral  emboli  

1 

8 

Phlebitis  

3 

4 

Subsequent  myocardial  infarction  

8 

5 

TABLE  VII 

Coiiiparison  of  Deaths  by  Age  Groups  in  the  Treated  and  Control  Series 


TREATED 

CONTROL 

Cases 

Deaths 

%  Deaths 

Cases 

Deaths 

%  Deaths 

Under  46  

16 

2 

13 

8 

2 

25 

46-55  

44 

4 

9 

37 

8 

22 

56-65  

50 

3 

6 

56 

11 

20 

Over  65  

32 

9 

28 

44 

16 

36 

TABLE 

VIII 

Comparison  by  Age  of  Thrombo-emb 

oUc  Complications  in 

the  Treated  and  Control  Groups 

TREATED 

CONTROL 

Cases 

Compli- 
cations 

%  Compli- 
cations 

Cases 

Compli- 
cations 

%  Compli- 
cations 

Under  46  

16 

3 

19 

8 

3 

38 

46-55  

44 

3 

7 

37 

8 

22 

56-65  

50 

5 

10 

56 

9 

16 

Over  65  

32 

8 

25 

44 

11 

25 

In  tal)le  Mil  the  thrombo-embolic  complications  are  subdivided  into  the 
same  age  groups.  Here,  it  will  be  seen  that  the  greatest  difference  in  throml)o- 
embolic  complications  occurred  in  the  age  group  46-55. 

Table  IX  shows  the  distribution  of  deaths  according  to  the  week  of  illness. 
In  both  the  treated  and  the  control  series,  the  great  majority  of  fatalities  oc- 
curred by  the  end  of  the  second  week;  92  per  cent  for  the  treated  and  72  per 
cent  for  the  control  group. 

Table  X  treats  thrombo-embolic  complications  in  a  similar  fashion,  by  di- 
vision into  week  of  illness.  Here,  too,  the  majority  of  complications  appeared 
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by  tlio  011(1  of  the  second  week;  ()")  per  cent  for  Ihe  treated  uiid  50  per  cent  for 
the  control  series. 

Table  XI  lists  the  compUcations  attributable  to  dicumarol.  There  were  four 
instances  of  slight  rectal  bleeding  and  one  instance  of  gross  hematuria.  One  man, 
aged  OG,  died  suddenly  in  heart  failure.  There  was  no  post-mortem  examination, 

TABLE  IX 

Comparison  of  Deaths  hy  Week  of  Illness  in  the  Treated  and  Control  Series 


{Pev  cent  ecjuals  numtjer  of  Deat  hs  Divided  by  Number  of  Survivors  from  Previous  Week) 


TREATED 

% 

CONTROL 

% 

l.st  week  

11 

8 

22 

15 

2nd  week  

6 

3 

8 

6 

3rd  week  

0 

0 

4 

4 

4th  week  

0 

0 

1 

1 

5th  week  

0 

0 

0 

0 

6th  week  

1 

1 

3 

3 

TABLE  X 

Comparison  of  Thrombo-emholic  Complications  by  Week  of  Illness  in  the  Treated 

and  Control  Groups 


TREATED 

CONTROL 

1st  week  

7 

9 

2nd  week  

6 

9 

3rd  week  

1 

7 

4th  week  

2 

8 

5th  week  

1 

1 

6th  week  

3 

2 

TABLE  XI 

Hemorrhagic    Complications    of   Dicumarol  'Therapy 


CASES 

% 

Hemorrhage  due  to  therapy  

8 

6 

Death  due  to  hemorrhage  

1 

less  than  1 

but  since  the  prothrombin  time  on  the  day  of  death  was  7()  seconds,  with  a  control 
reading  of  12  seconds,  we  have  preferred  to  assign  this  as  a  probable  dicumarol 
death. 

DISCUSSION 

The  use  of  the  anticoagulant  dicumarol  in  myocardial  infarction  is  directed 
chiefly  against  the  development  of  intracardiac  thrombi,  the  source  of  emboli  to 
the  extremities  and  the  viscera,  notably  the  brain.  The  relative  freeiuency  with 
which  thrombosis  occurs  on  the  endocardium  of  infarcted  muscle  depends  upon 
the  extent  and  depth  of  the  infarcted  area.  One  large  series  of  acute  myocardial 
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iiil'.-iicl  ions  .showed,  ;it  autopsy,  an  incidence  of  oi  mural  thrombi  (lO). 

It  is  essential  that,  in  a  study  which  seeks  to  determine  the  effectiveness  of 
dicumai'ol,  the  material  should  include  only  instauces  of  significant  myocanhal 
infarction,  i.e.,  eases  in  whicli  clinical  and  lal)oratory  evidence  indicate  that  a 
sizable  portion  of  the  myocardium  has  l)een  ixMidered  necrotic  by  the  acute  loss 
of  its  Ijlood  supply.  We  have  tried,  moie  specifically,  to  exclude  cases  of  coronary 
thrombosis  without  myocardial  infarction,  a  small  group  more  readily  diagnosed 
pathologically  than  clinically.  These  are  the  cases  in  which  severe  pain  is  as- 
sociated with  thrombotic  closure  of  a  coronary  vessel,  but  in  which  no  infarction 
ensues,  presumably  due  to  the  presence  of  adecjuate  collateral  circulation.  There 
is  the  larger  and  more  important  group  of  cases  of  coronary  insufficiency  which 
often  closely  resembles  coronary  thrombosis  or  myocardial  infarction.  Among 
them,  one  finds  incomplete  closure  of  a  coronary  artery,  or  altered  lumina  of 
arteries  due  to  subintimal  hemorrhage  and  atheromatous  placjues,  or,  finally, 
instauces  of  relative  reduction  in  coronary  blood  flow  secondary  to  such  factors 
as  shock  and  acute  blood  loss.  In  all  of  these,  the  coronary  circulation  is  reduced 
in  variable  degrees,  affecting  certain  portions,  notably  the  subendocardium,  more 
than  the  remainder  of  the  myocardium.  The  subendocardial  layer  appears  to 
be  more  sensitive  to  reduced  oxygen  tension  and  undergoes  patchy  necrosis. 
Despite  the  involvement  of  the  subendocardium,  the  incidence  of  mui'al  thrombi 
in  these  cases  is  remarkably  low,  of  such  infretiuency  that,  when  observed,  the 
thrombi  have  been  related  to  previous  infarction  (17). 

The  following  four  factors  have  been  considered  in  arriving  at  the  diagnosis  of 
significant  myocardial  infarction.  1)  An  attack  of  severe  chest  pain  followed  by 
variable  signs  of  shock,  associated  with  a  drop  in  blood  pressure  and  an  increase 
in  heart  rate.  2)  Serial  elect I'ocardiograms  with  progressive  changes  indicative 
of  recent  and  significant  myocardial  necrosis.  3)  Increase  in  erythrocyte  sedi- 
mentation rate  and  leukocytosis.  4)  The  fever  curvT.  Those  cases  of  coronary 
thrombosis  without  myocartlial  infarction  were  excluded  by  their  failure  to  show 
significant  electrocardiographic  changes.  In  cases  of  coronary  insufficiency,  the 
electrocardiographic  changes  are  chiefly  related  to  ST  depressions,  transient  or 
sustained,  and  to  varying  T  wave  alterations,  notably  in  the  precordial  leads. 
At  times,  severe  coronary  insufficiency  without  vessel  closure  is  associated  with 
all  the  classical  signs  of  coi'onary  thrombosis,  but  in  these  the  ensuing  infai'ction 
is  so  extensive  as  to  justify  their  inclusion  in  this  study. 

There  are  other  indications  for  the  use  of  anticoagulants  in  coronary  thi'om- 
bosis.  Venous  thi-ombosis  in  acutely  ill,  bedridden  patients  is  of  freciuent  occur- 
rence and  the  patient  with  coi'onary  thrombosis  is  no  exception,  particularly 
since  he  is  kept  immoi^le  in  the  attempt  to  spare  the  heart.  Pulmonary  in- 
farctions, the  sequelae  of  venous  thrombosis,  may  V)e  I'esponsible  for  death  when 
infai'ction  is  massive;  multiple  pulmonary  infarcts  can  precipitate  or  aggravate 
cardiac  failure,  and  so  be  a  detei'mining  factcji'  in  an  unfavorable  issue.  Thrombo- 
embolic lesions  as  an  important  cause  of  death  constituted  27%,  43  of  the  160 
cases,  in  one  reported  .series  (Ifi)  and  24.5%  in  another  (18).  The  analysis  shown 
in  table  V  suggests  such  a  relationship,  for  we  find  that  clinically  recognizable 
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thi()ml)()-eml)t)li('  complication.s  preceded  death  two  and  one  half  times  more 
freciuently  in  the  control  than  in  the  dicumarol-treated  group. 

Finall}',  it  is  important  to  determine  what  role  dicumarol  plays  in  preventing 
the  propagation  of  existing  thrombi  and  in  the  development  of  new  coronary 
thromboses.  In  thirteen  instances,  the  diagnosis  of  secondary  coronary  throm- 
bosis was  made,  in  view  of  the  sudden  recurrence  of  severe  chest  pain  and  the 
development  of  new  electrocardiogi'aphic  changes.  The  dicumarol-treated  group 
accounted  foi'  eight  of  these,  the  control  series  for  five.  This  number  is  too  small 
to  permit  any  deductions,  but  it  is  clear  that  anticoagulation  as  such  did  not 
prevent  further  thrombus  formation.  Since  subintimal  hemorrhage  is  often  the 
basis  upon  which  thrombosis  occurs  within  the  coronary  arteries  the  view  has 
been  expressed  that  anticoagulants  might  conceivably  increase  the  tendency  to 
hemorrhage  beneath  the  intima,  and  so  favor  the  process  of  thrombus  formation 
and  closure.  These  are  considerations  which  remain  conjectural  in  the  light  of  our 
present  inadequate  data. 

SUMMARY 

Two  hundred  and  eighty-seven  cases  of  acute  myocardial  infarction,  among 
hospitalized  patients  surviving  more  than  24  liours,  have  been  studied.  Of  these, 
142  received  dicumarol  and  145  served  as  controls.  Except  for  the  use  of  anti- 
coagulants in  the  one  group,  treatment  in  both  groups  was  essentially  the  same. 
The  death  rate  in  the  dicumarol  group  was  13  per  cent,  in  the  control  series,  27 
per  cent.  The  incidence  of  thrombo-embolic  complications  was  14  per  cent  in  the 
dicumarolized,  and  26  per  cent  in  the  control  group.  In  only  4  per  cent  of  the 
dicumarol-treated  cases  was  death  associated  with  clinically  evident  thrombo- 
embolic complications,  in  comparison  with  an  incidence  of  10  per  cent  in  the 
control  group.  A  marked  reduction  in  the  mortality  rates  in  all  age  groups  is 
seen  among  those  receiving  dicumarol.  Its  administration  produced  8  instances 
of  minor  hemorrhagic  complications  and  an  additional  case  in  which  death  with- 
out apparent  hemorrhage  may  well  haA'e  been  due  to  the  use  of  the  dicumarol. 

This  study  supports  the  conclusion  that  acute  myocardial  infarction  should 
be  treated  with  anticoagulants  routinely  except  when  recognized  contraindica- 
tions are  present. 

Acknowledgement:  We  wish  to  express  our  indebtedness  to  Dr.  Franklin 
Hollander  of  the  Gastroenterology  Research  Laboratory  at  this  Hospital  for  his 
help  with  the  statistical  analysis. 
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HODGKIN'S  DISEASE  OF  THE  STOMACH* 


ALFRED  A.  POMKRAXZ,  M.D.t 

111  most  instances,  Hodgkin's  disease  tends  to  imoh  e  the  reticulo-endothelial 
system,  notably  the  lymph  nodes,  spleen,  bone  marrow  and  liver.  Not  infre- 
quently, however,  other  systems  may  be  the  sites  of  disease,  and  occasionally, 
the  process  may  be  confined  to  a  single  organ.  The  latter  may  be  part  of  the 
gastro-intestinal  tract,  such  as  the  stomach  and  intestine,  or  the  kidney  and 
any  other  organ  containing  lymphoid  tissue. 

Hodgkin's  disease  affecting  the  stomach  has  been  described  frecjuently  since 
Schlagenhaufer's  (1)  first  report  in  1913,  but  restriction  of  the  disease  to  the 
stomach  is  a  rather  rare  occurrence.  More  commonly,  gastric  localization  indi- 
cates a  general  type  of  visceral  involvement  with  the  stomach  being  only  one  of 
the  several  organs  invoh'ed.  In  a  recent  report  from  this  clinic,  Sandick  (2) 
reviewed  29  cases  recorded  in  the  literature  and  added  5  cases.  Of  the  29  re- 
viewed, 15  were  said  to  have  revealed  restriction  of  the  disease  to  the  stomach 
at  the  time  of  operation,  while  only  one  instance  of  localization  to  the  stomach 
was  substantiated  on  post  mortem  examination.  The  longest  follow-up  was  13 
years. 

In  all  of  Sandick's  5  cases,  the  pre-operative  diagnosis  was  carcinoma  of 
the  stomach,  and  each  was  subjected  to  a  subtotal  gastrectomy.  Perigastric 
lymph  nodes  were  involved  in  4  of  the  5  surgical  specimens,  one  of  these  showing 
infiltrated  nodes  in  the  region  of  the  celiac  axis.  This  patient  had  recurrence  of 
the  abdominal  pain  and  signs  of  the  generalized  disease  in  5  months.  Of  the 
remaining  4  cases:  2  were  alive  and  well  at  1^  and  7  years,  1  died  4  months  after 
operation  showing  evidence  of  widespread  disease,  and  1  died  6  years  later  of 
other  causes  and  without  clinical  evidence  of  recurrence,  (no  post  mortem 
examination  having  been  obtained). 

Since  this  report,  another  patient  suffering  from  Hodgkin's  disease  of  the 
stomach  came  under  observation.  In  view  of  the  fact  that  this  diagnosis  was 
suspected  before  operation  and  because  of  certain  other  significant  features, 
the  case  is  considered  to  merit  publication. 

CASE  REPORT 

History:  The  patient,  L.  F.,  M.S.H.  jSf618814,  a  45  year  old  white  married  woman,  was 
admitted  for  the  second  time  to  The  Mount  Sinai  Hospital.  She  was  apparently  in  good 
health  until  3  month.s  prior  to  her  atlmission,  when  she  noted  the  onset  of  anorexia,  followed 
by  a  loss  of  20  [loumls  in  weight,  fatiguability,  weakness  and  dyspnea  on  exertion.  The 
family  physician  found  her  to  have  an  anemia  and  treated  her  with  liver  and  iron,  hut  with 
little  effect.  Shortly  before  entering  the  hospital,  she  developed  intermittent  eructation, 
hiccoughing,  and  occasional  mild  epigastric  pain,  associated  with  daily  elevations  of  tem- 
perature to  100-101°  F.  Except  for  a  hemorrhoidectomy  on  her  first  admission  in  1944,  her 
past  history  was  devoid  of  relevant  illness. 

*  From  the  Surgical  Service  of  Dr.  Ralph  Colp,  The  Mount  Sinai  Hospital,  New  York 
City. 

t  Present  address:  The  Children's  Hospital,  .300  Longwood  Ave.,  Boston  15,  Mass. 
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Exaiiii  iKitidii :  The  i);iticiit  was  well  developed  and  \v(dl  nourished,  apparently  in  no 
acute  distress  hut  ohviously  aiiemie.  Her  temperature  was  101°  F.;  hlood  pressure?,  125 
systolic  and  (55  diastolic;  pulse,  80;  respirations,  16.  No  superficial  lymph  nodes  were  pal- 
l)al)le.  ]']yes,  ears,  nose  an<l  throat  \\er(>  not  remarkahle  except  for  minimal  cheilosis.  The 
heart  and  lungs  prescnled  no  ahiionnalil  ies.  The  liver  edge  was  palpable  on  deep  inspirat  ion, 
but  the  spleen  and  kidne\s  were  not  felt  .  No  masses  could  be  ascertained.  IJectal  examina- 
tion was  negative. 

Laboralory  Data:  Hemoglobin,  6.8  Gm.,  red  blood  cells,  3.2  M.;  white  hlood  cells,  10,000 
with  78%  polymorphonuclears,  of  which  42%  were  Band  forms,  18%  lymphocytes,  2% 
eosinophiles  and  2%  monocytes.  Platelets  were  21(),()()()  per  cu.  nun.  >'-'edimentation  rate 


Vm.  1.  Pre-operative  upper  gastro-intestinal  series  showing  the  presence  of  a  large 
gastric  tumor  with  extension  to  the  lowermost  i)ortion  of  the  esophagus. 

68  mm  j)er  hour.  Urine,  negative;  blood  Wassermann,  negative.  Blood  chemistries  revealed 
Blood  Urea  Nitrogen,  44  mg.%;  75  mg.%;  total  proteins  5.89  gm.%,  with  A/G  ratio  3.21 :2.68. 
Bilirubin  0.4  mg.%,  alkaline  i)hosphatase  7  K.A.U.  Total  cholesterol,  100  mg.%  with  .50% 
esters.  Creatinine  was  1.1  mg.%  and  the  serum  amylase  was  et|ual  to  20  mg.  of  glucose. 
Stool  guaiac  was  2  plus.  Blood  culture  was  negative  and  blood  agglutinations  to  usual 
organisms  were  negative.  Gastric  analysis  showed  ])resence  of  free  acid  and  a  small  amount 
of  blood. 

Course:  The  initial  clinical  impression  was  carcinoma  of  the  stomach.  The  early  hospital 
course  was  characterized  by  persistent  2  plus  and  4  plus  stool  guaiac  and  severe  microcytic 
hypochromic  anemia  that  responded  slowly  to  several  transfusions,  totalling  2000  cc.  of 
whole  blood.  A  chest  film  revealed  no  infiltration  in  either  lung.  The  left  leaf  of  the  dia- 
I)hragm  was  considerably  elevated,  with  oliliteration  of  the  corresjionding  costophrenic 
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.simis  and  with  a  few  small  I-'lcisrlmcr  lines  seen  in  this  region.  A  large  mass  in  the  left  upper 
abdomen  pushed  the  left  diaphragm  U]j\vard.  A  barium  meal  examination  showed  a  huge 
neojjlasm  occupying  the  entire  ui)|)er  half  of  the  stomach  (fig.  1).  The  nnicosal  pattern  of 
the  lowermost  portion  of  the  esoi)hagus  w  as  distorted,  sugg(>sting  extension.  The  a])i)earance 
was  suggestive  of  a  l.ymphoma. 

The  patient  was  transferred  to  the  Surgical  Service,  where  further  diagnostic  procedures 
were  carried  out.  Esophagoscopy  revealed  only  some  thickening  on  the  left  side  of  the 
cardia.  Bio])sy  at  this  point  revealed  fragments  of  esophageal  and  cardiac  mucosa  showing 
a  pleomorijhic  cellular  infiltration  which  was  not  diagnostic,  however.  Gastroscopy  revealed 
that  the  entire  cardia  and  body  of  the  stomach  was  the  seat  of  an  extensive  neoplastic 
process,  with  small  submucosal  nodules  in  the  cardia  and  larger  walnut -sized  submucosal 
nodules  in  the  fundus  and  body  of  the  stomach.  These  nodules  were  coveicd  with  an  edema- 


FiG.  2.  Post-mortem  gastric  si^ecimen  showing  the  extent  of  the  tumor  process. 

tons,  friable  mucous  membrane  which  was  ulcerated  in  places.  The  antrum  and  jnlorus 
appeared  normal.  The  gastroscojiist  was  of  the  opinion  that  this  picture  was  comjjatible 
with  the  appearance  of  a  lymphoma. 

At  exploratory  laporatomy,  the  proximal  5  of  the  stomach  was  found  to  be  the  seat  of 
an  extensive  tumor  containing  multiple,  firm  nodules  (fig.  2).  Larger  nodules,  ranging  up 
to  6  cm.  in  size,  were  found  along  both  curvatures  of  the  stomach,  and  were  thought  to 
represent  confluent  masses  of  enlarged  lymph  nodes.  There  was  extensive  attachment  to 
the  inferior  surface  of  the  diaphragm  and  the  ])osterior  parietes,  which  i)recluded  removal 
of  the  tumor.  The  retroperitoneal,  preaortic  and  pcripancreatic  node  groups  did  not  ajjpear 
remarkable.  The  liver  and  spleen  were  apparently  uninvolved.  A  biopsy  taken  from  one  of 
the  nodules  on  the  lesser  curvature  of  the  stomach  revealed  fragments  of  malignant  tumor 
tissue,  highly  suggestive  of  Hodgkin's  disease. 

The  postoperative  course  was  stormy,  and  included  high  fever,  a  wound  infection  and 
partial  dehiscence,  a  severe  reactive  depression,  jaundice,  and  a  progressive  anemia.  She 
responded  readily  to  conservative  therapy,  including  antibiotics,  and  2000  cc.  of  whole 
blood  by  transfusion.  However,  on  the  25th  post-operative  day,  the  patient  suddeidy  de- 
veloped signs  of  a  massive  pleural  effusion  on  the  left  side.  Two  thousand  cc.  of  ])utrid 
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lluid  were  aspir.'ilcd  liiini  the  left  chcsl  .  l)('S|)il(>  viK"''<'ii.s  t  li('r;i|)\'  iiiiil  massive  doses  of 
elieinol  liera  |)\  ,  I  lie  pal  ieni  rapidly  lapsed  into  coma  and  suceumi  x'd  o  da\s  later  on  I  lie  HOt  li 
l)OSt opcu'at i ve  ila\'. 

Post  Mortem  Fi mli iKjsi  .\u\ .  ?S<14839)  A  frank  pci  forat  ion  of  the  cardia  of  the  stomach 
was  found  that  eomniunieated  with  a  small,  ualleil  off  subphrenic  abscess  on  the  left. 
Residual  empyema  on  the  left  (200  cc.  of  purulent  fluid  with  shaggy  i)urulent  exudate)  was 
thought  to  have  originated  from  the  subphrenic  collection,  although  no  frank  perforation 
of  the  diaphragm  was  found.  In  addition,  bilateral  moderately  severe  pulmonary  edema  and 
atelectasis  of  the  left  lower  lobe  were  other  factors  contributing  to  the  patient's  demise. 

Typical  Hodgkin's  infiltration  was  found  in  the  following  organs:  Liver,  spleen,  lungs, 
small  intestine,  bladder  and  right  Fallopian  tube.  Along  with  the  enlarged  perigastric  lymph 
nodes,  the  peripancreatic,  portal,  and  mesenteric  nodes  showed  similar  infiltration.  Histo- 
ogicaJly,  the  sections  reveille  1  the  typical  cytology  of  Hodgkin's  disease. 

COMMENT 

Despite  the  indefinite  biopsy  findings,  the  correct  diagnosis,  as  found  at  post 
mortem,  was  strongly  suspected  in  this  case  before  opei'ation.  Since  Hodgkin's 
disease  was  a  diagnostic  possibility,  the  question  of  surgery  as  against  radio- 
therapy was  given  serious  thouglit.  In  the  absence  of  a  confirmatory  biopsy 
report,  it  was  felt  that  it  would  be  unfair  to  the  patient  if  an  exploration  were 
not  carried  out.  Had  this  been  a  carcinoma,  the  patient  would  haye  lost  an 
opportiuiity  for  early  definitive  surgery  and  radiotherapy  might  have  made 
later  operative  approach  hazardous.  If  the  lesion  were  lymphomatous,  as  it 
later  turned  out  to  be,  and  miicentric  in  origin,  it  was  felt  that  a  resection  of  the 
tumor  might  result  in  a  better  chance  for  survi\-al. 

This  case  also  serves  to  illustrate  again  the  extreme  rarity  of  isolated  Hcxlg- 
kin's  disease  of  the  stomach,  since  in  this  instance,  although  the  clinical  and 
radiographic  features  were  those  of  the  disease  of  the  stomach  alone,  extensive 
invoh'ement  of  all  abdominal  organs  was  present  as  shown  l)y  autopsy  studies. 
The  findings  in  the  left  pleural  cavity  were  assumed  to  have  been  due  to  ex- 
tension of  the  disease  process  from  the  left  upper  abdomen. 

SUMMARY 

A  case  of  Hodgkin's  disease  with  the  clinical  features  pointing  to  a  primary 
affection  of  the  stomach  is  presented.  The  clinical  coiu'se  and  post  mortem  find- 
ings in  this  case  serve  to  emphasize  the  fact  that  Hodgkin's  disease  localized  only 
to  the  stomach  is  a  rarity  and  points  to  the  fact  that  most  commonly  the  stomach 
may  present  the  first  symptoms  of  a  more  generalized  visceral  involvement. 
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INTESTINAL  OBSTRUCTION  SECONDARY  TO  DIAPHRAGMATIC 

HERNIA 

Case  Report* 

JOSEPH  BRISBANE,  M.D.f 

The  association  of  diaphragmatic  hernia  with  intestinal  obstruction  due  to 
strangulation  has  long  been  recognized  and  has  been  reported  frequently.  Some 
cases  are  congenital  but  most  instances  of  true  diaphragmatic  hernia  are  trau- 


FiG.  1.  Markedly  distended  colon  indicative  of  large  liowel  ol>struction. 

matic  ill  origin  usually  following  stab  wounds  or  gun  shot  wounds  of  the  chest 
or  direct  severe  trauma  to  the  chest  wall,  as  in  "steering  wheel"  injuries.  These 
hernias  occur  most  commonly  on  the  left  side  and  only  rarely  on  the  right  side 

*  From  the  Surgical  Service  of  Dr.  Ralph  Colj). 
t  6363  Wilshire  Blvd.,  Los  Angeles,  California. 
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of  the  diuphragm,  prol)ably  due  to  the  protection  at't'orch'd  by  tlie  large  right  lobe 
of  the  liver.  The  hernia  may  evidence  itself  some  time  after  the  accident  and 
then  only  when  an  extra  exertion  produces  weakening  of  the  scar  of  the  previous 
injury. 

The  mode  of  causation  of  intestinal  obstruction  is  by  protrusion  of  a  loop  of 
bowel  through  the  rent  in  the  diaphragm  and  by  trapping  of  this  bowel  as  a 
"knuckle"  in  an  aperture  which  is  too  small  to  permit  of  its  spontaneous  return 
into  the  abdomen.  When  the  stomach  is  the  herniated  organ,  considerable  epi- 


Vk,.  2.  ^lassive  left  pleural  effusion  with  dis))lai  ('iiicnt  of  the  heart  to  the  right. 

gastric  distress  and  pain  may  be  present.  When  the  small  or  lai'ge  l)owel  is  in- 
volved in  the  hernia,  intestinal  obstruction  with  the  picture  of  pain,  vomiting 
and  obstipation  will  be  manifested.  When  strangulation  of  any  of  these  viscera 
occurs  as  part  of  the  process  of  intestinal  obstruction,  irritating  gastric  juice  or 
even  bowel  content  may  find  its  way  into  the  pleural  cavity  producing  a  pleural 
effusion. 

It  is  the  purpose  of  this  report  to  describe  a  case  of  traumatic  diaphragmatic 
hernia  associated  with  intestinal  obstruction  severe  enough  to  warrant  emer- 
gency cecostomy  and  in  which  the  finding  of  a  pleural  eff  usion  helped  to  clarify 
the  picture  so  that  the  patient  could  be  treated  l^y  diaphragmatic  repair  with 
resultant  cure. 
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History:  ().  U.  (admission  615538),  a  Puerto  Kicau  woman  aged  36  years,  a  domestic, 
was  admitted  to  this  hospital  on  August  29,  1950  comphxiniiig  of  abdominal  pain,  nausea 
and  anorexia.  Seven  days  earlier  she  suddenly  experienced  left  lower  (juadrant  pain  asso- 
ciated with  distension  and  inability  to  have  a  bowel  movement.  The  pain  persisted  for  one 
week  and  gradually  increased  in  severity.  There  had  been  no  other  similar  previous  epi- 
sodes, nor  had  there  been  a  recent  fall  or  trauma  to  the  chest  or  alKlomen.  However,  several 
years  before,  she  had  been  beaten  and  kicked  in  the  abdomen  on  one  or  two  occasions. 


Fig.  3.  Barium  enema  showing  herniation  of  the  colon  into  the  thoracic  cavity  with 
incarceration  of  the  splenic  flexure. 

Exam i nation:  The  patient  was  a  well  developed  obese  woman,  acutely  ill  and  in  severe 
respiratory  distress.  There  were  diminished  to  absent  breath  sounds  over  the  left  base  with 
flatness  to  percussion.  The  abdomen  was  markedly  distended,  and  borborygmi  were  heard. 
There  was  left  lower  quadrant  tenderness  with  rebountl  tenderness  and  spasm.  The  rectum 
contained  no  stool  or  masses. 

Laboratory  Data:  Hemoglobin,  15  Gm.;  white  blood  cells,  13,600;  segmented  polymorpho- 
nuclears, 71;  non-segmented,  5;  lymphocytes,  17;  eosinophiles,  2;  basophiles,  1;  monocytes, 
4.  Urine  analysis:  acid  reaction:  specific  gravity  1.034;  albumin,  2  plus;  sugar,  negative; 
acetone,  negative;  two  to  four  white  t)lood  cells  per  high  iiower  field.  Blood  chemistry: 
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ure:i  nitrogen,  12.0  iiifi  per  cent  ;  sodium,  \'M>  uici\/\;  potassium,  5.0  mc(|/l;  ('()..  coiuhiiiing 
power,  53.5  volumes  per  cent. 

X-ray  Sludics:  Flat  ])Ulte  of  the  aliiloiucn  showed  jfrcatl\-  dil.atcd  larfi;e  l)ovv(d  (fig.  1). 
Chest,  there  was  an  almost  complete  obliteration  of  the  left  luiifi;  by  a  pleural  efi'usioii  with 
a  shift  of  the  heart  to  the  right,  (fiR.  2).  Barium  enema  revealed  an  obstruction  at  the 
splenic  flexure. 

Course:  Because  of  the  acute  nature  of  the  obstruction  and  the  disturbed  pulmonary 
physiology  an  exteriorizing  cecoslomy  was  done  through  a  right  McBurney  muscle  splitting 
incision  on  August  31,  1950.  The  cecum  was  thin  walled,  distended  and  friable;  it  was  opened 
the  next  day  and  a  large  open  end  catheter  was  inserted.  F'ollowing  this  procedure  the  in- 
testinal obstruction  rapidly  subsided,  but  the  dyspnea  persisted.  The  diagnosis  at  this 
time  was  felt  to  be  a  neoplasm  of  the  splenic  flexure  with  metastasis  to  the  left  lung,  or  a 
sympathetic  pleural  effusion,  although  diaphrafjm.it  ic  hernia  was  also  considered. 

The  chest  was  tapped  on  several  occasions  and  copKius  amounts  of  serosanguinous  fluids 
were  remove;!.  Culture  of  this  was  negative;  cell  l)lock  showed  many  lymphocytes.  Its 
protein  content  was  5.5  Gm.  per  100  c.c.  The  patient  obtained  great  relief  from  these  thora- 
centeses. Finally  a  twice  repeated  barium  enema  showed  a  nubbin  of  bowel  protruding 
through  the  left  diaphragm  into  the  pleural  space  (fig.  3).  Because  of  the  extremely  high 
diaphragm,  the  splenic  flexure  had  l)een  missed  on  the  first  X-ray  study 

Operation:  This  was  performed  on  September  28,  1950  by  Dr.  P.  Klingenstein.  After  a 
suital)le  period  of  preparation,  under  endo  tracheal  anesthesia,  the  left  chest  was  explored 
through  the  bed  of  the  sixth  rib,  which  was  removed,  and  a  loop  of  splenic  flexure  of  the 
colon  was  seen  surrounded  by  a  matted  mass  of  fat,  all  protruding  through  an  opening  in 
the  dome  of  the  diaphragm.  There  was  no  peritoneal  sac  found.  The  circulation  of  the  bowel 
was  not  compromised  and  consequently  the  intestine  was  dissected  free  of  the  diaphragm 
and  replaced  in  the  peritoneal  cavity.  The  rent  in  the  diaphragm  which  measured  approxi- 
mately 3  cm.  in  diameter  was  closed  with  two  layers  of  interrupted  silk  sutures.  The  patient 
withstood  the  procedure  well,  and  made  an  uneventful  recovery.  She  has  been  seen  in 
followup  clinic  and  a  persistent  sinus  from  the  cecostomy  was  closed  in  Jaiuiarv  195T.  At 
his  time  she  was  asymptomatic. 

SUMMARY  AND  COMMENT 

A  bi'ief  (lesc'i'iptioii  of  diaphragmatic  hernia  is  given  and  a  ease  of  traumatic 
herniation  of  the  splenic  flexure  of  the  bowel  with  subsecjuent  incarceration  and 
intestinal  obstruction  is  presented. 

The  case  demonstrates  a  not  so  rare  pathological  entity  to  be  considered  when 
intestinal  obstruction  is  found  in  conjunction  with  pleural  fluid.  Fortunately, 
chest  aspirations,  which  ordinarily  are  not  considered  dangerous,  did  no  harm 
here.  However,  it  is  conceivable  that  the  chest  cavity  might  have  become  grossly 
contaminated  if  the  bowel  had  been  entered  by  the  aspirating  needle. 

If  the  knuckle  of  bowel  had  been  strangulated  as  well  as  incarcerated,  the 
decompressing  cecostomy  might  not  have  sufficed,  permitting  the  colon  to  go 
on  to  necrosis  and  subsequent  empyema  of  the  chest  cavity.  Happily  none  of 
these  eventualities  occurred,  and  the  patient  responded  well  to  the  tlierapy. 
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MARK  LEWIS  GERSTLE,  Jr.,  M.D. 

There  is  a  conspicuous  lack  of  unanimity  concerning  the  specific  meaning  of 
the  terms  psychoanalysis  and  psychotherapy.  Varying  concepts  of  the  laity, 
medical  profession,  and  psychiatric  patients  are  prevalent,  and  even  psychiatrists 
themselves  are  far  from  clear  about  their  meaning.  In  a  series  of  contemporary 
discussions  directed  at  an  attempt  to  differentiate  certain  aspects  of  analysis 
and  psychotherapy,  al)out  40  meml^ers  of  The  Mount  Sinai  Hospital's  psychiatric 
staff,  most  of  whom  are  analysts,,  expressed  many  ideas  which  indicate  clearly 
how  diverse  and,  in  most  instances,  indefinite  are  the  various  criteria  employed 
in  their  attempts  to  define,  delimit,  and  describe  each  of  these  procedures.  As 
an  illustration  of  how  basic  and  widely  held  such  differences  of  opinion  are, 
psychotherapy  has  been  recently  defined  in  over  40  different  ways  by  a  group  of 
psychiatrists  in  the  Group  for  the  Advancement  of  Psychiatry.  In  April  1950, 
Anna  Freud  in  her  address  at  the  60th  Anniversary  of  Clark  University  dealt 
with  the  prevalent  misunderstanding  between  psychoanalysis  and  academic 
psychology.  She  traced  these  misunderstandings  between  the  two  disciplines  to 
matters  pertaining  to  terminology,  concepts,  and  theories.  She  also  stressed  the 
fact  that  confusion  concerning  analytic  facts  and  definitions  is  obviously  mani- 
fested by  the  conflicting,  contradictory  judgments  passed  on  psychoanalysis  by 
academic  psychologists.  (Anna  Freud's  views  on  this  matter  are  well  summarized 
in  the  May  1951  Bulletin  of  the  American  Psychoanalytic  Association.) 

It  can  be  stated  that  psychoanalysis  seems  to  differ  from  psychotherapy  at 
least  in  one  obvious  respect.  Analysis  subserves  a  dual  role;  first,  it  serves  as  an 
instrument  of  research  or  method  of  psychiatric  investigation,  and  second,  as  a 
recognized  form  of  treatment.  In  contrast,  psychotherapy,  as  is  implicit  in  the 
term,  is  mainly  coricerned  with  treatment  only,  and  as  such  is  not  used  for  the 
purpose  of  adding  to  or  modifying  the  body  of  existing  knowledge  concerning 
psychiatry.  In  line  with  this  point  of  view,  the  scope  of  psychotherapy  would 
seem  to  be  more  restricted  than  that  of  analysis,  yet  despite  this  fact,  psycho- 
therapy employing  as  it  does  many  different  techniques  is  usually  thought  of  as 
the  more  flexible  foi'm  of  therapy.  This  feeling  is  also  reinforced  by  the  fact  that 
the  psychotherapist,  in  contrast  to  the  psychoanalyst,  is  less  passive  in  the 
doctor-patient  relationship.  The  psychotherapist,  moi-eover,  does  not  hesitate 
to  use  freely  and  more  or  less  interchangeably  (depending  to  a  great  extent  upon 
his  erudition,  particular  skills,  and  personal  aptitude)  suggestion,  persuasion, 
interpretation,  support,  encoiu'agement,  reality  testing,  etc.  whenever  and  wher- 
ever each  of  these  approaches  seems  specifically  indicated.  On  the  other  hand, 
the  psychoanalyst  usually  feels  far  more  restricted  in  his  choice  of  tools.  This  is 
due  to  the  greater  passivity  inherent  in  Fi'eud's  basic  views  regarding  the  nature 
of  the  psychoanalytic  process. 

*  From  the  Department  of  Psychiiitry,  The  Mount  Sinai  Hospital,  New  York.  Read 
before  a  Psychiatric  Conference,  The  Mount  Sinai  Hospital,  and  at  the  annual  meeting 
of  the  American  Psychiatric  Association,  Cincinnati,  0.,  May  9,  1951. 
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Primarily,  tliere  wouUl  seem  to  he  numerous  obvious  dilTerences  between  analy- 
sis and  psychotherapy.  However,  in  an  attempt  to  evaluate  each  of  these  differ- 
ences it  becomes  clear  that  it  is  difficult,  if  not  impossible,  in  the  present  state 
of  our  thinking  to  single  out  any  one  valid  difference.  Whether  we  consider  the 
way  in  which  the  transference  situation  is  handled,  whether  we  stress  relative 
effort  expended  on  elucidating  conscious  and  unconscious  material,  whether  we 
emphasize  the  usual  greatei-  freciuencies  of  the  psychoanalytic  sessions,  or  the 
total  length  of  time  required  for  a  thorough  analysis,  or  the  length  of  each  in- 
dividual session  between  doctor  and  patient  does  not  matter  essentially.  Psycho- 
therapy can  and  freciuently  does  embrace  some  or  all  of  these  conditions;  there- 
fore, no  single  one  of  them  can  by  itself  be  regarded  as  a  valid  criterion  or  of 
pathognomonic  significance,  since  the  almost  universally  accepted  dynamic 
concept  in  psychiatry  has  swept  the  mere  descriptive  and  symptomatic  emphasis 
into  the  background,  replacing  them  with  the  more  truly  etiological  concepts 
which  have  so  immeasurably  added  to  our  understanding  of  human  behavior. 

Thei'e  lingers,  however,  a  prevalent  feeling  that  psychoanalysis  represents  a 
more  complete  and  more  searching  method  of  treatment  and  that  psycho- 
analysis must  therefore  be  thought  of  as  a  specialty  within  a  specialty.  For  this 
reason,  in  our  experience,  most  laymen,  which  of  course  includes  almost  all 
psychiatric  patients,  have  the  idea  that  psychotherapy  represents  some  sort  of 
a  substitute  or  compromise,  something  which  falls  considerably  short  of  "the 
works".  What  I  am  attempting  to  clarify  is  whether  or  not  this  opinion  is  true. 
Is  it  actually  the  case  that  psychoanalysis  is  complete  therapy  and  psychotherapy 
partial  therapy,  and  is  the  one,  therefore,  deeper  and  the  other  usually  more 
superficial?  Is  it  proper  for  us  to  subscribe  to  the  frecjuently  expressed  thought 
that  anything  that  transpires  between  an  analyst  and  his  patient  can  be  properly 
considered  psychoanalysis,  regardless  of  whether  or  not  the  orthodox  analytic 
setting  prevails?  On  the  other  hand,  can  even  the  analytically  sympathetic  and 
oriented  psychotherapist  entirely  free  himself  from  restrictions  imposed  upon 
him  because  of  his  relative  lack  of  analytic  training  particularly  in  view  of  the 
fact  that  he  himself  has,  often,  not  had  a  personal  analysis.  Is  the  analyst 
analagous  to  the  master  mathematician  who,  because  of  the  universality  of  his 
knowledge,  can  u.se  interchangeably,  depending  on  the  specific  ref|uirements  of 
a  given  problem,  arithmetic,  algebra,  geometry,  calculus  and  trigcniometry? 

At  this  point  it  seems  relevant  to  (juestion,  in  an  attempt  to  define  criteria 
whether  only  an  analysist  is  fully  capable  of  furnishing  svich  information  or 
elaborating  such  data,  or  is  the  psychotherapist,  pi'csuming  ho  is  himself  un- 
analyzed,  less  well  etjuipped  to  deal  with  counter-transference  phenomena  on  a 
conscious  level. 

In  a  solicited  criticism  of  this  paper  by  an  impersonal  analyst,  it  was  remarked 
that  "its  contents  are  so  formulated  as  to  reflect  a  persistent  struggle  to  resolve 
an  inner  doubt,  and  that  the  casual  reader  would  likely  be  aware  that  the  author 
is  a  non-analyzed  psychiatrist  struggling  with  his  conscience  as  to  where  he  must 
limit  Ins  range  of  therapeutic  activities".  The  author's  colleague  is  exactly  I'ight, 
l)ut  it  is  felt  that  since  there  are  hundi'eds  of  non-analyzed  psychiatrists,  the 
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writer's  attitudes  and  questions  may  have  a  general  significance  rather  than 
merely  representing  a  personal  i)r()hlem.  Hence,  the  attempt  is  made  to  make  this 
paper  genuinely  objective. 

This  attempt  to  establish  \-alitl  criteria  is  fraught  with  difficulties  which  must 
always  be  inherent  in  any  such  task.  The  writer  recalls  that  in  an  undergraduate 
course  in  biology  he  was  struck  by  the  amazing  difficulty  encountered  when  one 
attempts  to  distinguish  accurately  between  living  and  non-living  things.  On  the 
surface  the  problem  does  not  seem  very  real  since  the  most  casual  observer  is 
keenly  aware  of  the  obvious  difl'erences,  let  us  say,  between  a  stone  and  a  man. 
Yet,  when  one  attempts  to  get  away  from  descriptive  differences  and  tries  to  single 
out  any  specific  difference  as  crucial,  the  real  complexity  of  the  situation  appears 
for  the  first  time.  Locomotion,  metabolic  activity,  senescence,  reproductive 
ability,  foi'  instance,  are  all  phenomena  which  one  inevitably  associates  with 
animate  objects,  yet  at  the  boundary-line  between  living  and  non-living  things 
one  finds  each  of  these  acti^dties  present  in  certain  emulsions  and  oil  droplets 
which  are  most  certainly  not  living  things.  Thus  it  can  be  seen  that  at  the  margin 
dividing  these  two  classes  of  objects  (the  realm  of  physical  chemistry)  not  one 
distinction  actually  stands  up.  The  mergence  of  the  one  with  the  other  and  their 
mutual  impingment  reveals  the  complexity  of  a  problem  which  merely  masquer- 
ades as  simple. 

Another  example  may  be  permissible  to  illuminate  further  the  inevitable  diffi- 
culties such  a  comparison  entails.  Anyone  who  is  not  color  blind  has  no  difficulty 
in  distinguishing  green  from  red,  yet  only  a  physicist  can  scientifically  explain 
and  descril^e  the  separate  wave  lengths  of  light  which  constitute  their  real 
difference.  If  we  go  a  step  farther  and  attempt  to  describe  our  feelings  about  the 
colors  red  and  green,  whether  or  not  they  please  or  displease,  stimulate  or  soothe, 
we  are  challenged  by  an  even  more  involved  task,  and  if  we  then  encjuire  why  we 
feel  as  we  do,  we  open  up  paths  of  investigations  which  are  almost  endless.  Here 
again  we  are  forced  to  recognize  that  the  ob\'ious  is  often  an  oversimplification 
and  thus  a  part  truth  only. 

Thus  it  is  w'ith  analysis  and  psychotherapy.  The  differences  which  appear  to 
be  so  real  are,  upon  deeper  scrutiny,  far  less  valid.  Small  wonder,  therefore,  that 
the  laymen,  the  general  practitioner  and  the  psychiatrist  himself  is  confused 
when  he  attempts  to  set  up  oversimplified  differentiations  between  psychoanaly- 
sis and  psychotherapy. 

If  we  presume  that  the  psychoanalyst  can  do  everything  that  the  psycho- 
therapist can  do,  have  we  not  a  right  to  agree  with  the  previously  mentioned 
hypothesis  that  analysis  is  all  inclusive  and  that  psychotherapy,  therefore,  is  some- 
thing less.  If  this  be  so,  the  question  immediately  arises  whether  all  psycho- 
therapists should  not  be  analytically  trained  so  that  they  may  be  completely 
freed  from  any  restrictions,  actual  or  suspected.  It  is  obvious  that  even  should 
this  be  the  desirable  goal  it  nevertheless  presents  many  practical  difficulties, 
particularly  the  larger  expenditure  of  time  and  money  I'equired  for  analytic 
status. 

Along  with  such  a  realistic   (juestion   there   are   several    others.  These 


PSYCHOANALYSIS  AND  PSYCHOTHERAPY 


369 


include  the  p/'o.s  and  cons  of  the  hiy  analyst  or  psychologist  as  independent 
therapists,  as  well  as  the  more  general  consideration  of  what  kind  of  therapist 
is  best  fitted  to  care  for  psychotics  and  patients  with  organic  brain  disease  who 
certainly  are  not  usually  thought  of  as  appropriate  candidates  for  analysis. 
Might  there  not  also  be  a  real  risk  that  if  all  psychiatrists  were  to  be  analytically 
trained  and  qualified,  that  their  disciplines  in  general  medicine  might  have  to 
be  shortened,  and  that  this  would  result  in  an  unfortunate  widening  of  the 
already  existing  gap  between  psychiatry  and  the  rest  of  medicine. 

It  has  been  wisely  said  that  the  insights  of  psychoanalysis  far  transcend  its 
therapeutic  efficiency.  On  the  other  hand  it  seems  completely  axiomatic  and 
universally  agreed  that  Freud's  basic  analytic  contributions  have  furnished 
psychiatry  with  indispensible  and  invaluable  truths.  Every  psychiatric  aspirant, 
whether  or  not  he  seeks  analytic  cjualification,  must  be  trained  in  the  funda- 
mentals of  psychodynamics,  most  of  which  rest  securely  on  the  roots  planted  in 
analytically  fertilized  soil.  Actually  more  and  more  young  men  going  into  psy- 
chiatry are  seeking  analytic  training  and  cjualification  despite  the  larger  expendi- 
ture of  time  and  money.  The  question  is,  however,  should  this  goal  eventually 
be  made  mandatory  so  that  some  day,  for  instance,  only  qualified  analysts  may 
be  eligible  for  certification  as  psychiatric  specialists. 

Until  some  or  all  of  these  points  are  settled  it  is  not  heresy  to  state  that  the 
erudite  and  talented  therapist,  be  he  analyst  or  not,  will  continue  to  employ  as 
much  flexibility  and  versatility  as  his  virtuosity  and  temperament  can  bring  to 
bear  upon  every  specific  therapeutic  problem.  The  personality  of  the  psychia- 
trist even  more  than  his  techniriue  and  academic  accomplishments  are  always  of 
the  greatest  importance  in  meeting  to  the  fullest  extent  the  needs  of  his  patient. 
From  the  first  visit  to  the  last  the  therapist  must  try  to  be  fully  conscious  and 
aware  of  what  is  going  on  not  only  within  his  patient  but  also  within  himself. 
Concerning  this  essential,  there  can  be  no  legitimate  difference  of  opinion. 

Uncritical  acceptance,  accurately  timed  interpretative  efforts,  efforts  directed 
to  giving  a  patient  various  levels  of  insight,  permissiveness  and  coercion  must 
at  different  times,  in  different  .settings,  and  in  widely  fluctuating  degrees  be 
mobilized  without  prejudice,  spurious  preconceptions,  or  arbitrarily  imposed 
restrictions.  Granted  competence,  enthusiasm,  intellectual  integrity,  in  addition 
to  the  highest  Hippocratic  m(jti\'ation,  no  psychiatrist  is  apttooverstep  the  bound- 
aries of  what  he  honestly  feels  to  be  his  own  limitations.  Until  the  relative  posi- 
tions of  psychoanalysis  and  psychotherapy  are  more  clearly  defined  the  best 
interests  of  the  patient  will  continue  to  be  subserved  by  the  competent  psychia- 
trist, no  mattei-  what  his  particular  disciplines  may  be.  And  since  the  patient's 
welfare  is  incomparably  the  most  important  objective,  all  other  considerations 
must  at  this  time  be  considered  inconsequential,  no  matter  how  great  their 
theoretical  importance  may  be. 
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Members  of  the  hospital  staff  and  the  out  patient  department  of  the  Mount 
Sinai  Hospital  are  invited  to  submit  for  publication  in  this  column  brief  ab- 
stracts of  their  articles  appearing  in  other  journals 


Pancreatic  Achylia  and  Glycosuria  due  to  Cystic  Disease  of  the  Pancreas  in  a  9  year  old  Child. 
H.  Anfanger,  M.  II.  Bass,  II.  Heavenrich,  and  J.  J.  Bookman.  J.  Pediat.,  35:  151, 
August,  1949. 

The  case  of  a  9-year-old,  previously  healthy  boy  is  descriijed;  he  developed  intestinal 
obstruction  and  at  operation  presented  an  abdominal  mass,  which  on  separate  biopsies 
proved  to  be  pancreas  studded  with  multiple  small  cysts.  Microscopic  examination  revealed 
a  different  lesion  from  that  seen  in  congenital  cystic  fibrosis  of  the  pancreas,  but  closely 
resembling  that  found  in  polycystic  disease  as  described  by  Lindau.  Extreme  emaciation 
and  evidence  of  vitamin  A  dclicicncv  were  present.  These  were  accompanied  by  pancreatic 
achylia,  failure  to  absorb  vitamin  A,  flat  gelatin  tolerance  test,  and  the  presence  of  glyco- 
suria. Clinical,  chemical,  and  metabolic  studies  of  the  case  are  reported.  In  a  follow-up 
after  one  year,  the  patient's  general  condition  is  good  although  his  height  and  weight  are 
retarded  and  he  is  prone  to  develop  upper  respiratory  infections  with  rapid  loss  of  weight. 
His  mild  gl.ycosuria  persists.  Cystic  disease  of  the  pancreas  and  tests  for  pancreatic  function 
are  discussed. 

Cushing's  Syndrome  Due  to  Tumor  of  Adrenal  Cortex.  H.  M.  Goldstein.  Am.  J.  Dis. 
Children,  78:  260,  August,  1949. 
A  case  of  Cushing's  syndrome  in  a  11  month  old  infant  with  onset  at  3  months  with 
apparent  surgical  cure  following  the  removal  of  a  tumor  of  the  right  adrenal  cortex  is 
described.  This  syndrome  is  differentiated  from  the  adrenogenital  syndrome  because  of 
varied  symtomatology,  therapy,  course  and  prognosis.  Differential  diagnosis  is  discussed. 
The  diagnostic  importance  of  determination  of  the  urinarj'  excretion  of  17-ketosteroids 
and  of  special  roentgenographic  methods  is  emphasized.  A  pre-  and  post-operative  regimen 
of  hormone  and  fluid  therapy  is  outlined  for  the  management  of  such  cases. 

Furfuryl  Trintethyl  Ammonium  Iodide  {FTAI)  For  Postoperative  Urinary  Retention.  M.  A. 
GoLDBERGER,  R.  Landesman,  AND  J.  B.  BuRKE.  Am.  J.  Obst.  &  Gynec,  58:  376, 
August,  1949. 

Urinary  retention  and  difficulty  in  initiating  micturition  have  been  frequent  complica- 
tions following  abdominal  and  vaginal  operations.  Furfuryl  trimethyl  ammonium  iodide 
(FTAI)  commercially  known  as  Furmethide,  a  parasympathomimetic  drug  was  used  in  a 
series  of  100  cases  on  the  gynecological  service  of  the  Mt.  Sinai  Hospital.  This  drug  has  been 
of  value  in  initiating  micturition  particularly  in  postoperative  cases  that  involve  the  an- 
terior vaginal  wall  and  the  urethrovesical  neck.  The  use  of  FTAI  orally  in  doses  of  10  mgs. 
3  times  a  day  is  an  adjuvant  in  the  prevention  of  urinary  retention  following  gynecological 
surgery.  No  serious  toxic  effects  were  observed. 

Ileojejunitis.    B.  B.  Crohn.    New  York  State  J.  Med.,  49:  1808,  August,  1949. 

This  paper  covers  38  cases  of  ileojejunitis,  27  men  and  11  women,  a  ratio  of  almost  3  to  1. 
The  disease  is  a  granulomatous  infiltration  of  the  jejunum.  The  inflammatory  lesion  should 
be  considered  under  4  anatomic  and  pathologic  variations  which  constitute  its  form  of 
invasion  in  the  upper  alimentary  tract:  (1)  as  a  progressive  invasion  upward  from  an  older 
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rcf^ioiiiil  iloiti.s;  (2)  as  a  diffuse  primary  gr:miii(imal  oiis  iiililt  rat  ion  of  the  ciilirc  ileum  and 
jejunum  (rarely  duodenum);  (3)  as  a  localized  involvement  of  an  isolated  ai'ea  of  j(^junum, 
and  (4)  as  a  combined  lesion  involving  upper  jejumim  and  lower  ileum,  the  2  piocesses 
being  entirely  discontinuous.  The  isolateil  jcjunitis  are  the  most  interesting  since  they  are 
susceptible  to  resection  with  good  late  results.  An  acute  infiammatory  jejunitis  is  (juite 
different  anil  much  more  serious.  The  internal  fistulas  are  less  common  than  in  regional 
j(?junitis,  though  they  appear  in  abscess  formation.  Intestinal  obstruction  does  not  often 
occur.  Secondary  anemia  and  nutritional  disturbances  are  common. 

Allcslhesia  and  Disturbance  of  the  Bodi/  Scheme.  M.  B.  Bender,  M.  F.  Shapiro,  and  H.-L. 
Teuber.  Arch.  Neurol.  &  Psychiat.,  62:  235,  August,  1949. 
In  a  case  of  diffuse  encephalopathy,  the  outstanding  symptom  was  allesthesia,  or  con- 
sistent erroneous  referral  of  sensations  from  one  side  of  the  body  to  the  other.  Cutaneous, 
auditory  and  visual  stimuli  impinging  upon  the  patient's  right  side  were  localized  by  him 
to  approximately  homologous  areas  on  the  left.  There  were  associatetl  motor  and  intellectual 
disturbances  suggesting  an  "organic  mental  syndrome"  in  which  changes  in  the  body 
scheme  and  inabilitj-  to  deal  with  spatial  relations  formed  the  principal  features.  It  is 
pointed  out  that  this  patient's  behavior,  and  responses,  as  in  so  many  other  cases  usually 
considered  "deteriorated"  or  "confused"  are  not  really  so,  but  demonstrate  patterning 
and  organization  and  are  predictable.  The  theoretic  importance  of  disturbance  of  the 
integrity  of  the  bodj'  image  in  jnoblems  of  spatial  orientation  is  discussed. 

AJter-Imaqery  in  Defective  Fields  of  Vision.  M.  B.  Bender  and  R.  L.  Kahn.  J.  Neurol., 
Neurosurg.,  &  Psychiat.,  12:  196,  August,  1949. 
A  study  is  presented  on  the  nature  of  after-image  alterations  in  a  patient  with  irregular 
but  homonymous  defects  in  the  fields  of  vision  following  lesions  in  both  occipital  lobes. 
The  test  patterns  used  were  simple  geometric  figures  which  were  varied  systematically. 
It  was  observed  that  under  certain  conditions  there  was  an  increase  in  the  extent  of  the 
figure  in  the  after-image  over  that  in  the  perceived  field  (completion  effects).  The  size  and 
configuration  of  the  stimulus  figure,  as  well  as  the  presence  of  a  surrounding  field  of  stimu- 
lation, are  some  of  the  many  factors  which  alter  the  visual  after-image  and  lead  to  comple- 
tion. Consistent  changes  in  latency,  intensity  and  duration  could  be  shown  in  homonymous 
parts  of  the  after-image  field,  whereas  the  corresponding  regions  in  the  perceived  field  show 
no  defects.  While  visual  after-imagery  can  thus  be  used  as  another  method  of  demonstrating 
defects  in  fields  of  vision,  due  to  the  completion  effect,  it  cannot  be  substituted  for  peri- 
metric or  any  other  method  of  testing  vision. 

Tetany  in  Newborn  Twins  Coincident  with  Maternal  Toxemia.    H.  Lubenstein.    J.  Pediat., 
35:  210,  August,  1949. 

Plypocalcemic  tetany  in  binovular  twins  of  a  mother  with  toxemia  of  pregnancy  is  re- 
ported. Attention  is  directed  toward  the  mounting  significance  of  this  condition  and  its 
differentiation  from  cerebral  hemorrhage.  There  is  also  illustrated  the  need  for  prolonged 
calcium  therapy.  The  question  of  the  etiology  is  evaluated,  since  it  is  only  logical  to  probe 
for  the  cause  of  an  entity  affecting  binovular  twins  in  the  mother.  Among  the  factors  princi- 
pally analyzed  were  the  meagre  intake  of  milk  in  her  prenatal  diet,  and  the  toxemia  of 
pregnancy  which  existed  at  parturition.  Evidence  is  presented,  including  a  review  of  other 
hospital  cases,  for  a  possible  etiological  rclationshij)  between  maternal  toxemia  of  pregnancy 
and  tetany  of  the  newboi-n  infant. 

Colonic  and  Proctologic  Diseases.    R.  Turell  and  A.  S.  Lyons.    Surg.  Gynec.  &  Obst., 
89:  105,  August,  1949. 

In  this  paper  the  pertinent  literature  dealing  with  colonic  and  rectal  anatomy,  physio- 
pathology  and  disease  is  reviewed.  The  review  is  based  on  the  perusal  of  over  900  articles 
that  appear  in  the  preceding  2  years. 
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Alloxan  Subdiabetes  in  Rabbits  Detected  by  Modification  of  Glucose  Tolerance  by  Adrenal 
Cortex  Extract.  H.  Zucker.  Proc.  Soc.  Exper.  Biol.  &  Med.,  71 :  597,  August,  1949. 
The  intravenous  glucose  tolerance  of  rabbits  was  studied  before  and  after  the  injection 
of  one  or  two  small  doses  (less  than  40  mg/Kg)  of  alloxan.  The  rabbits  showed  no  significant 
modification  of  glucose  tolerance  after  alloxan  treatment.  In  untreated  animals  the  injec- 
tion of  0.5  cc.  of  adrenal  cortex  extract/100  Gm  bod.yweight  one  half  hour  before  the  glucose 
injection  failed  to  modify  the  tolerance  test.  After  alloxan,  pretreatment  with  adrenal 
cortex  extract  was  followed  by  a  significant  impairment  of  glucose  tolerance;  by  definition 
these  alloxan  treated  animals  were  subdiabetic.  The  subdiabetic  state  persisted  for  the 
duration  of  the  experiment  (up  to  15  weeks). 

Chlonorchiasis  in  the  United  States.  Report  of  Four  Cases.  M.  H.  Edelman  and  C.  L. 
Spingarn.  J.  A.  M.  A.,  140:  1147,  August,  1949. 
The  authors  report  the  detection  of  4  cases  of  infection  with  the  trematode,  Clonorchis 
sinesis,  in  Caucasians  who  had  come  to  the  United  States  after  residing  in  Shanghai,  China. 
These  are  the  first  cases  of  this  disease  in  the  white  race  reported  in  this  country.  Clonor- 
chiasis  is  encountered  in  China,  Japan,  Korea,  Formosa  and  French  Indo-China.  The 
infection  involves  primarily  the  biliary  passages  of  man  who  become  infected  by  ingesting 
parasitized,  uncooked  or  incompletely  cooked  fresh  water  fish.  The  diagnosis  is  verified  by 
finding  the  characteristic  ova  in  the  stool  or  duodenal  fluid.  Known  methods  of  treatment 
have  been  unsatisfactory. 

A  Clinical  Evaluation  of  Ethinyl  Estradiol  in  the  Menopause.  H.  Dubrow,  C.  S.  Poole, 
AND  R.  I.  Walter.  New  York  State  J.  Med.,  49:  1828,  August,  1949. 
Ethinyl  estradiol  is  a  potent,  orally  active  estrogen,  combining  a  high  therapeutic 
efficiency  with  a  low  incidence  of  toxic  symptoms.  In  a  series  of  34  menopausal  patients, 
(19  in  natural  menopause,  13  surgical  castrates  and  2  x-ray  castrates),  treated  with  ethinjd 
estradiol,  there  was  complete  relief  of  symptoms  in  29,  moderate  relief  in  4  and  one  failure. 
The  average  maintenance  dosage  was  determined  as  0.05  mg.  daily  and  with  this  no  toxic 
symptoms  occurred. 

A  Psychosomatic  Unit  in  a  General  Hospital.  S.  S.  Bern.steix,  S.  M.  Small,  and  M.  J. 
Reich.  Am.  J.  Nursing,  49:  516,  August,  1949. 
The  psychosomatic  unit  at  the  Mount  Sinai  Hospital  is  largely  concerned  with  the 
treatment  of  patients  afflicted  with  diseases  now  generally  recognized  as  psychosomatic, 
i.e.  precipitated  or  conditioned  by  emotional  factors,  chiefly  of  a  chronic  or  persistent 
nature.  The  unit  serves  as  an  educational  center  for  the  orientation  of  medical,  nursing, 
and  other  personnel  to  psychosomatic  concepts  of  illness.  The  emotional  plight  of  the 
anxious  and  fearful  hospital  patient,  obsessed  with  doubts  of  his  own  and  his  family's 
security,  has  hitherto  been  given  scant  attention  by  medical  staff's  usually  preoccupied  with 
a  baffling  symptom,  a  bizarre  laboratory  report,  or  an  elusive  diagnosis.  The  increasing 
complexity  of  medical  investigation  with  its  countless  clinical  and  laboratory  procedures 
has  often  consumed  the  interest  and  energy  of  the  ph\-sician  to  a  point  where  the  patient 
as  a  person  is  ignored.  The  psychosomatic  approach  is  largely  dedicated  to  a  sympathetic 
understanding  of  the  patient's  total  personality,  as  conditioned  by  his  heredity,  childhood 
experiences,  environment,  and  familial  relationships,  and  to  understanding  how  this 
[jcrsonality  is  related  to  his  illness.  A  painstaking  effort  to  assuage,  if  not  control,  distress- 
ing economic,  familial,  and  situational  factors,  is  an  integral  part  of  the  psychosomatic 
approach.  The  solution  of  apjiarently  insoluble  problems  is  often  achieved  by  the  intelligent 
co-operation  of  the  nursing,  social-service  and  medical  personnel.  An  environment  in  which 
sympathy,  gentleness,  patience,  and  understanding  prevail  can  increase  the  effectiveness 
of  psychoanalytic  and  psychotherapeutic  measures.  The  bulk  of  the  patients  in  the  unit 
are  transferred  from  the  general  wards  upon  the  recommendation  of  one  of  the  fi  liaison 
psychiatrists  who  Ijridge  the  gap  between  the  psychiatric  and  the  other  services. 


ABSTRACTS 


373 


Further  Studies  on  the  Use  of  Streptomycin  in  the  Treatment  of  Whooping  Cough.  K.  S. 
Shepard,  J.  L.  KoiiN,  S.  R.  Kaplan,  and  T.  C.  Allen.  Am.  J.  Dis.  Child.,  78:  212, 
August,  1949. 

Streptomycin  was  administered  to  64  patients.  A  large  majority  of  the  children  were 
admitted  during  the  first  week  of  the  paroxysmal  stage.  They  came  from  a  poor  economic 
background  and  verj'  few  had  been  given  any  prophylactic  whooping  cough  vaccine  injec- 
tion. The  younger  group,  consisting  of  43  children  under  3  years  of  age,  were  given  strepto- 
mj'cin  simultaneously  by  the  aerosol  route  and  by  intramuscular  injection.  In  the  second 
group  and  older  group,  consisting  of  21  children,  the  streptomycin  was  administered  by 
aerosol  onl}'.  In  both  groups  the  course  of  whooping  cough  was  favorably  influenced  in 
most  of  the  children,  but  it  was  most  effective  in  the  children  under  1  year  of  age.  There 
were  32  patients  moderately  ill  on  admission  and  the  results  were  favorable.  The  results 
were  almost  as  favorable  in  those  admitted  severely  ill.  However,  there  seemed  to  be  no 
advantage  in  the  combined  treatment  when  compared  with  aerosol  alone  or  intramuscular 
injection  alone.  The  dosage  for  the  aerosol  administration  was  50  to  100  mg.  of  streptomycin 
3  times  dailj'  for  5  days  for  the  j'ounger  group,  and  a  total  dose  of  1  gram  a  day  for  5  days 
to  the  older  group.  In  the  youngest  children  the  aerosol  was  administered  under  a  plastic 
hood.  The  dosage  for  intramuscular  injection  up  to  one  year  was  500  mg.  per  day  divided  in 
8  doses;  up  to  3  years,  800  mg.  per  day;  and  over  3  years  1  gram  per  day. 

Diaplacental  Infection  of  the  Foetus  ivith  the  Virus  of  German  Measles  Despite  Immunity  of 
the  Mother.  B.Schick.  Acta  paediat.,  38:  563,  1949. 
The  usual  teaching  that  mothers  immune  to  German  measles  do  not  permit  the  infection 
of  the  fetus  is  not  always  correct.  One  case  is  published  by  Warkany.  The  mother  had  Ger- 
man measles  in  childhood.  She  was  pregnant  in  the  second  month  and  took  care  of  her 
two  other  children  who  had  German  measles.  The  baby  born  later  showed  the  typical  mal- 
formations of  a  "Rubella  child".  Similar  observations  are  in  smallpox.  A  mother  immune 
to  smallpox  (b\  vacination  or  smallpox)  should  never  take  care  of  a  smallpox  patient.  The 
fetus  may  be  infected.  Over  40  cases  of  the  literature  are  collected.  One  must  differentiate 
between  humoral  and  cellular  immunity.  The  humoral  immunity  would  protect  mother  and 
fetus  because  the  antibodies  are  jjresent  in  the  blood.  The  cellular  immunity  mobilizes  the 
antibodies  only  after  several  days.  This  is  sufficient  to  protect  the  mother  but  not  sufficient 
to  protect  the  child. 

Criteria  for  Extraction  in  Orthodontic  Therapy  Related  to  Dentofacial  Development.    J.  A. 
Salzmann.    Am.  J.  Orthodontics,  35:  8:  584,  August,  1949. 
The  factors  in  the  dentofacial  complex  which  constitute  criteria  for  extraction  in  indi- 
vidual patients  may  be  summarized  as  follows: 

1.  The  labiad-linguad  dental  arch  relationship  to  the  prementon  point. 

2.  The  size  of  the  gonion  angle. 

3.  The  axial  inclination  and  the  relationshi])  of  the  mandibular  incisors  to  a  plane  which 
passes  through  the  prementon  point  and  is  perpendicular  to  the  mandibular  plane. 

4.  The  type  and  degree  of  irregularity  and  crowding  present  in  the  dental  arches  before 
orthodontic  treatment  is  undertaken. 

5.  The  presence  of  constriction  of  the  basal  arches  in  relation  to  the  dental  arches. 

6.  The  relative  difference  in  size  of  the  basal  arches. 

7.  The  amount  and  distribution  of  the  soft  tissues  covering  the  facial  bones. 
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